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HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY contains information 

that can be applied in managing farms and 
woodlands; in selecting sites for roads, ponds, 
buildings, and other structures; and in judging 
the suitability of tracts of land for farming, 
industry, recreation, and residential develop- 
ment. 


Locating Soils 


All of the soils in Door County are shown on 
the detailed map at the back of this publication. 
This map consists of many sheets made from 
aerial photographs, Each sheet is numbered to 
correspond with a number on the Index to Map 
Sheets. 

On each sheet of the detailed map soil areas 
are outlined and are identified by symbols. All 
areas marked with the same symbol! are the 
same kind of soil. The soil symbol is inside the 
area if there is enough room; otherwise, it is 
outside and a pointer shows where the symbol 
belongs. 


Finding and Using Information 


The “Guide to Mapping Units” can be used 
to find information. This guide lists all the soils 
of the county in alphabetic order by map symbol 
and gives the capability classification and wood- 
land suitability subclass of each. It also shows 
the page where each soil is described. 

Individual colored maps showing the relative 
suitability or degree of limitation of soils for 
many specific purposes can be developed by 
using the soil map and information in the text. 
Translucent material can be used as an overlay 
over the soil map and colored to show soils 
that have the same limitation or suitability. For 


example, soils that have a slight limitation for 
a given use can be colored green, those with a 
moderate limitation can be colored yellow, and 
sg with a severe limitation can be colored 
red. 

Farmers and those who work with farmers 
can learn about use and management of the 
soils from the soil descriptions and from the 
discussions of the capability units and wood- 
land management and productivity. 

Foresters and others can refer to the sections 
“Woodland management and productivity” and 
“Windbreaks and environmental plantings” 
where the soils of the county are rated accord- 
ing to their suitability for trees and expected 
growth in 20 years of trees planted for wind- 
breaks and environmental plantings. 

Game managers, sportsmen, and others can 
find information about soils and wildlife in the 
section “Wildlife habitat.” 

Community planners and others can read 
about soil properties that affect the choice of 
sites for dwellings, industrial buildings, and for 
recreation areas in the sections “Engineering” 
and “Recreation.” 

Engineers and builders can find, under “Soil 
properties,” tables that contain test data, esti- 
mates of soil properties, and information about 
soil features that affect engineering practices. 

Scientists and others can read about how the 

soils formed and how they are classified in the 
sections “Formation of the soils’ and “Classi- 
fication of the soils.” 
_ Newcomers in Door County may be especially 
interested in the section “General soil map,” 
where broad patterns of soils are described. 
They may also be interested in the information 
about the county given in the section “Factors 
affecting soil use.” 
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OOR COUNTY is in the eastern part of Wisconsin, 
occupying most of: the peninsula that separates 
Green Bay from Lake Michigan (fig. 1). Washington 
Island is separated from the tip of the peninsula by 
Porte des Morte Passage, which is about 4 miles across 
at its narrowest point. Several smaller islands, as far 
as 8 miles from the mainland, are also included in the 
county. 

Door County is bordered by Kewaunee County on 
the south. The peninsula is 18 miles wide at the base 
and gradually tapers to about 4 miles. Its shores are 
indented by numerous bays and harbors. There are 
over 200 miles of shoreline in the county. The distance 
from the extreme southwest corner of the county to 
Gills Rock at the northern tip of the peninsula is 
nearly 60 miles. The total area of the survey area is 
314,560 acres. 
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State Agricultural Experiment Station at Madison 


Figure 1.—Location of Door County in Wisconsin. 


Sturgeon Bay, the county seat, with a population of 
7,200 in 1970, is the largest city in Door County. It is 
the center of the agricultural area and serves as a dis- 
tribution center for most of the county. Shipbuilding 
is the leading industry. 

Egg Harbor, Fish Creek, Ephriam, Sister Bay, and 
Ellison Bay are small coastal villages north of Sturgeon 
Bay. They are noted summer resort areas that attract 
thousands of tourists each year. Numerous state and 
county parks add to recreational assets of Door County. 

Dairying is the main source of farm income in the 
county. Orchard crops also are important to the farm 
economy. The number of dairy farms as well as the 
acreage of orchard crops has declined in recent years. 
Common farm crops are alfalfa, oats, and corn. 

The most prominent topographic feature in the 
county is the long line of rugged bluffs bordering Green 
Bay, extending almost unbroken from a short distance 


north of Sturgeon Bay to the northeast point of the 


peninsula. In some places the bluffs reach the water’s 
edge, but elsewhere they are some distance from the 
shore. These bluffs rise to an elevation of 200 feet above 
the bay. Dolomite escarpments and outcrops are quite 
abundant in the vicinity of and north of Sturgeon Bay. 

The topography of Door County is modified by glacia- 
tion and is influenced, to a large extent, by the under- 
lying bedrock: Most of the soils in the county formed in 
glacial till. Characteristically, the soils have a reddish 
brown heavy loam subsoil over a light brown, perme- 
able loam or sandy loam substratum. These soils mostly 
have slight or moderate limitations for farming and 
residential development. 

Other soils in the survey area formed in slowly per- 
meable silty clay glacial till, outwash sand and gravel, 
or lacustrine sediment. In many places, soils are under- 
lain by dolomite bedrock at a depth of less than 5 
feet. Swamps and high water table depressions, typical 
of a glaciated region, are also scattered throughout the 
survey area. Soils that are slowly permeable, shallow 
over bedrock, wet, or steep have severe limitations for 
septic tank absorption fields. 


How this survey was made 


Soil scientists made this survey to learn what kinds 
of soil are in Door County, where they are located, and 
how they can be used. The soil scientists went into the 
county knowing they likely would find many soils they 
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had already seen and perhaps some they had not. They 
observed the steepness, length, and shape of slopes; the 
size and speed of streams; the kinds of native plants or 
crops; the kinds of rock; and many facts about the 
soils. They dug many holes to expose soil profiles. A 
profile is the sequence of natural layers, or horizons, in 
a soil. It extends from the surface down into the parent 
material that has not been changed much by leaching 
or by the action of plant roots. 

The soil scientists made comparisons among the pro- 
files they studied, and they compared these profiles 
with those in nearby counties and in more distant 
places. They classified and named the soils according to 
nationwide, uniform procedures. The soil series and 
the soil phase are the categories of soil classification 
most used in a local survey. 

Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface layer, 
all the soils of one series have major horizons that are 
similar in thickness, arrangement, and other important 
characteristics. Each soil series is named for a town 
or other geographic feature near the place where a soil 
of that series was first observed and mapped. Emmet 
and Longrie, for example, are the names of two soil 
series. All of the soils in the United States that have 
the same series name are essentially alike in those 
characteristics that affect their behavior in the undis- 
turbed landscape. 

Soils of one series can differ in texture of the surface 
layer and in slope, stoniness, or some other character- 
istic that affects use of the soils by man. On the basis of 
such differences, a soil series is divided into phases. The 
name of a soil phase indicates a feature that affects 
management. For example, Emmet sandy loam, 2 to 6 
percent slopes, is one of several phases in the Emmet 
series, 

After a guide for classifying and naming the soils 
had been worked out, the soil scientists drew the bound- 
aries of the individual soils on aerial photographs. 
These photographs show woodlands. buildings, field 
borders, trees, and other details that help in accurately 
drawing boundaries. The soil map at the back of this 
publication was prepared from aerial photographs. 

The areas shown on a soil map are called mapping 
units. On most maps detailed enough to be used in 
planning the management of farms and fields, a map- 
ping unit is nearly equivalent to a soil phase. It is not 
exactly equivalent, because it is not practical to show 
on such a map all the small, scattered bits of soil of 
some kind that have been seen within an area that is 
dominantly of a recognized soil phase. 

Some mapping units are made up of soils of different 
series or of different phases within one series. One 
such kind of mapping unit is shown on the soil map of 
Door County, the soil complex. 

A soil complex consists of areas of two or more soils, 
so intricately mixed or so small in size that they cannot 
be shown separately on the soil map. Each area of a 
complex contains some of each of the two or more 
dominant soils, and the pattern and relative propor- 
tions are about the same in all areas. Generally, the 
name of the soil complex consists of the names of the 
dominant soils, joined by a hyphen. Rock outcrop- 
Namur complex, 6 to 20 percent slopes, is an example. 

In most surveyed areas there are places where the 


soil material is so rocky, so shallow, so severely eroded, 
or so variable that it has not been classified by soil 
series. These places are shown on the soil map and are 
described in the survey, but they are called miscel- 
laneous areas and are given descriptive names such as 
Rock outcrop. 

While a soil survey is in progress, soil scientists take 
soil samples needed for laboratory measurements and 
for engineering tests. Laboratory data from the same 
kind of soil in other places are also assembled. Data on 
yields of crops under defined practices are assembled 
from farm records and from field or plot experiments 
on the same kind of soil. Yields under defined manage- 
ment are estimated for all the soils. 

Soil scientists observe how soils behave when used as 
a growing place for native and cultivated plants; and 
as material for structures, foundations for structures, 
or covering for structures. They relate this behavior to 
properties of the soils. For example, they observe that 
filter fields for onsite disposal of sewage fail on a given 
kind of soil, and they relate this to the slow perme- 
ability of the soil or its high water table. They see that 
streets, road pavements, and foundations for houses 
are cracked on a named kind of soil, and they relate 
this failure to the high shrink-swell potential of the 
soil material. Thus, they use observation and knowledge 
of soil properties, with available research data, to pre- 
dict limitations or suitability of soils for present and 
potential uses. 

After data have been collected and tested for the key, 
or benchmark, soils in a survey area, the soil scientists 
set up trial groups of soils. They test these groups by 
further study and by consultation with farmers, agron- 
omists, engineers, and others. They then adjust the 
groups according to the results of their studies and 
consultation. Thus, the groups that are finally evolved 
reflect up-to-date knowledge of the soils and their be- 
havior under current methods of use and management. 


General soil map 


The general soil map at the back of this survey 
shows, in color, the soil associations in the survey area. 
A soil association is a landscape that has a distinctive 
pattern of soils in defined proportions. It typically con- 
sists of one or more major soils and at least one minor 
soil, and it is named for the major soils. The soils in an 
association can occur in others, but in different 
patterns. 

A map showing soil associations is useful to people 
who want to have a general idea of the soils in a survey 
area, who want to compare different parts of that area, 
or who want to locate large tracts that are suitable for 
a certain kind of land use. Such a map is a useful 
general guide for broad planning on a watershed, a 
wooded tract, or a wildlife area; or for broad planning 
of recreational facilities, community developments, and 
such engineering works as transportation corridors. It 
is not a suitable map for detailed planning for manage- 
ment of a farm or field or for selecting the exact loca- 
tion of a road or building or other structure, because 
the soils within an association ordinarily vary in slope, 
depth, stoniness, drainage, and other characteristics 
that affect their management. 
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The six soil associations in Door County are dis- 
cussed in the following pages. Soil associations and 
delineations on the general soil map do not fully agree 
with those of the general soil maps of adjacent coun- 
ties published at a different date. Differences in the 
maps are the result of improvement in the classifica- 
tion of soils, particularly in the modifications or refine- 
ment in soil series concepts. In addition, more precise 
and detailed maps are needed because the uses of 
the general soil maps have expanded in recent years. 
The more modern maps meet this need. Still another 
difference is the pattern of occurrence of the major 
soils or the range in slope that is permitted within as- 
sociations in different surveys. 


1. Summerville-Longrie-Omena association 


Shallow to deep, well drained, nearly level to moder- 
ately steep soils that have a sandy loam or loam subsoil 
over sandy loam or fine sandy loam till or dolomite 
bedrock 


This association consists of nearly level to moder- 
ately steep soils on upland till plains and ridges where 
bedrock strongly influences topography. It occupies 
about 48 percent of the county. Summerville soils make 
up about 24 percent of the association; Longrie soils, 
about 20 percent; Omena soils, about 20 percent; and 
minor soils, 36 percent. 

The Summerville soils are well drained and are 
nearly level to moderately steep. They are on glacial 
till upland plains and ridges. These soils are underlain 
by dolomite bedrock at a depth of 10 to 20 inches. Typi- 
cally, the surface layer is loam, and the subsoil is loam. 
Dolomite bedrock is at a depth of about 15 inches. 

The Longrie soils are well drained and are nearly 
level to sloping. They are on glacial till upland plains 
and ridges. These soils are underlain by dolomite bed- 
rock at a depth of 20 to 40 inches. Typically, the sur- 
face layer is loam, and the subsurface layer is sandy 
loam. The subsoil is sandy loam in the upper part and 
loam in the lower part. The substratum, at a depth of 
about 23 inches, is fine sandy loam glacial till that is 
ee by dolomite bedrock at a depth of about 30 
inches. 

The Omena soils are well drained and are gently 
sloping to moderately steep. They are on glacial till 
upland plains and ridges. Typically, the surface layer 
is sandy loam. The subsoil is sandy loam in the upper 
part and loam in the lower part. The substratum, at a 
depth of about 17 inches, is sandy loam glacial till. 

Minor soils in this association are mainly Alpena, 
Bonduel, Bonduel Shallow Variant, Bonduel Wet Vari- 
ant, Namur, and Solona soils. The Alpena soils are 
on extinct glacial lake beach ridges generally near the 
shorelines of the extinct lake. The Namur soils are 
along escarpments or areas of exposed dolomite bed- 
rock. The Bonduel, Bonduel Shallow Variant, Bonduel 
Wet Variant, and Solona soils are in wet drainageways 
and depressions throughout the association. 

Most moderately deep and deep soils of this associa- 
tion are used for cultivated crops, such as corn, small 
grain, and legumes. A few steeper areas and undrained 
wet areas are used for pasture or wildlife habitat. Much 
of the area of shallow soils is used for pasture or re- 
mains in woodland or wildlife habitat. 


The gently sloping, moderately deep and deep soils 
are suited or moderately well suited to crops. The shal- 
low and steeper soils are moderately well suited to gen- 
erally unsuited to crops. 

Controlling erosion and maintaining organic-matter 
content, tilth, and fertility are the main concerns of 
management for cultivation. Where the wet soils are 
adequately. drained, they are used for crops commonly 
grown in the county. 


2. Emmet-Solona-Angelica association 


Deep, well drained to poorly drained, nearly level to 
sloping soils that have a loamy sand to silt loam sub- 
soil over sandy loam or loam till 


This association consists of nearly level to sloping 
soils on upland till plains and broad ridges. It occupies 
about 23 percent of the county. Emmet soils make up 
about 44 percent of the association; Solona soils, 16 
percent; Angelica soils, 10 percent; and minor soils, 30 
percent. 

The Emmet soils are well drained and are gently 
sloping to sloping. They are on glacial till plains and 
broad ridges. Typically, the surface layer is sandy 
loam. The subsoil is loamy sand and sandy loam in the 
upper part and loam and sandy loam in the lower part. 
The substratum, at a depth of about 34 inches, is sandy 
loam glacial till. 

The Solona soils are somewhat poorly drained and 
are nearly level. They are in drainageways and small 
depressions. Typically, the surface layer is loam. The 
subsoil is silt loam in the upper part and loam in the 
lower part. The substratum, at a depth of about 27 
inches, is sandy loam glacial till. 

The Angelica soils are poorly drained and are nearly 
level. They are in broad drainageways and depressions. 
Typically, the surface layer and subsoil are loam. The 
substratum, at a depth of about 25 inches, is loam 
glacial till. 

Minor soils of this association are mainly Cathro, 
Omena, Omro, Longrie, Namur, and Summerville soils. 
The Cathro soils are in potholes and broad depressions. 
The Omena soils are moderately steep and steep and are 
on drumlin ridges (fig. 2). The Omro soils are gently 
sloping and are in upland areas where this association 
borders the Kewaunee-Kolberg-Manawa association. 
The Longrie, Namur, and Summerville soils are along 
escarpments where glacial till is underlain by dolomite 
bedrock. 

Most well drained soils and artificially drained soils 
of this association are used for cultivated crops such 
as corn, small grain, and legumes. Undrained wet areas 
are used mainly for pasture, woodland, and wildlife 
habitat. 

The well drained soils and artificially drained soils 
are well suited or moderately well suited to crops com- 
monly grown in the county. Controlling erosion and 
maintaining organic-matter content, tilth, and fertility 
are the main concerns of managing the well drained 
soils for cultivation. Adequate drainage systems are 
needed in the somewhat poorly drained to very poorly 
drained soils. 


3. Rousseau-Kiva-Markey association 
Deep, well drained and moderately well drained, gently 
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Figure 2.—Omena soils occupy much of the drumlin landscape in Liberty Grove Township. 


sloping and sloping soils that have a fine sand or sandy 
loam subsoil over sand or sand and gravel outwash, 
and very poorly drained, nearly level organic soils 


This association consists of nearly level to sloping 
soils on outwash plains, on stabilized dunes, on beach 
ridges, and in depressions. It occupies about 6 percent 
of the county. The Rousseau soils make up about 28 
percent of the association ; Kiva soils, about 16 percent; 
Markey soils, about 15 percent; and minor soils, 41 
percent. 

The Rousseau soils are well drained and moderately 
well drained and are gently sloping and sloping. They 
are on sandy outwash plains and stabilized dunes. 
Typically, the surface layer and subsoil are fine sand. 
ee a at a depth of about 27 inches, is fine 
sand. 

The Kiva soils are well drained and are gently slop- 
ing or sloping. They are on old beach ridges. Typically, 
the surface layer is gravelly loam, and the subsurface 
layer is sandy loam. The subsoil is sandy loam. The 
substratum, at a depth of about 18 inches, is stratified 
outwash sand and gravel. 

The Markey soils are very poorly drained, nearly 
level mucks. They are in many of the depressions of 
this association. The organic material in these soils is 
derived primarily from herbaceous plants. It is under- 
lain by an outwash sand substratum at a depth of about 
28 inches. 

Minor soils of this association are mainly Boyer, 
Duel, Sisson, and Wainola soils. The Boyer soils are 
intermingled with the gently sloping Rousseau soils. 
The Duel soils are along escarpments where the sandy 


outwash deposits are underlain by dolomite bedrock 
at a depth of less than 40 inches. The Sisson soils are 
on broad ridgetops and the Wainola soils are in drain- 
ageways and along the edge of depressions adjacent to 
the Markey soils. 

Most of this association is used for pasture, wood- 
land, or wildlife habitat: 

The soils are poorly suited or generally unsuited to 
the crops commonly grown in the county. They are 
better suited to trees. Planting adapted species, such as 
red pine, in cleared and open areas will help to control 
erosion. This association is better suited to recreation 
and community development than most other associa- 
tions in the county. 


4, Kewaunee-Kolberg-Manawa association 


Deep and moderately deep, well drained and somewhat 
poorly drained, nearly level to moderately steep soils 
that have a dominantly silty clay subsoil over silty clay 
till or dolomite bedrock 


This association consists of nearly level to moder- 
ately steep soils on glacial till upland plains and ridges 
where, in places, bedrock has a strong influence on 
topography. It occupies about 11 percent of the county. 
The Kewaunee soils make up about 39 percent of the 
association; Kolberg soils, about 15 percent; Manawa 
soils, about 14 percent; and minor soils, 32 percent. 

The Kewaunee soils are well drained and are nearly 
level to moderately steep. They are on glacial till up- 
land plains and ridges. Typically, the surface layer is 
silt loam, and the subsoil is clay loam in the upper part 


DOOR COUNTY, WISCONSIN 5 


and silty clay in the lower part. The substratum, at a 
depth of about 28 inches, is silty clay glacial till. 

The Kolberg soils are well drained and are nearly 
level to sloping. They are on glacial till upland plains 
and broad ridges. These soils are underlain by dolomite 
bedrock at a depth of 20 to 40 inches. Typically, the 
surface layer is silt loam. The subsoil is clay loam in 
the upper part, silty clay in the middle part, and silty 
clay loam in the lower part. The substratum is heavy 
loam. Dolomite bedrock is at a depth of about 38 
inches. 

The Manawa soils are somewhat poorly drained and 
are nearly level. They are in drainageways and small 
depressions on glacial till upland plains. Typically, the 
surface layer is silt loam, and the subsoil silty clay. 
The substratum, at a depth of about 28 inches, is silty 
clay glacial till. 

Minor soils in this association are Manistee, Namur, 
Poygan, Suamico, and Kolberg Variant soils. The Man- 
istee soils are on broad ridge crests intermingled with 
the Kewaunee soils. The Namur and Kolberg Variant 
soils are along escarpments where the glacial till is thin 
over the underlying dolomite bedrock. The Poygan soils 
are in broad drainageways and swales, and the Suamico 
soils are in large depressions that are scattered 
throughout the association. 

Most of this association is used for cultivated crops 
such as corn, small grain, and legumes. Scattered 
steeper areas or undrained wet areas are used for pas- 
ture, woodland, or wildlife habitat. 

The well drained, nearly level to gently sloping soils 
as well as the artificially drained soils are well suited 
to moderately well suited to the common farm crops. 
Steeper soils are poorly suited to crops commonly 
grown in the county. Controlling erosion and main- 
taining organic-matter content, tilth, and fertility are 
the main concerns in managing the well drained soils 
of this association. Adequate drainage is needed to 
maintain production of the somewhat poorly drained, 
poorly drained, and very poorly drained soils. 


5. Deford-Yahara Variant-Carbondale association 


Deep, poorly drained, nearly level soils that are under- 
lain by fine sand outwash or that have a silt loam sub- 
soil over stratified lake sediments, and very poorly 
drained, nearly level organic soils 


This association consists of nearly level soils in 
glacial lake basins and on outwash plains. It occupies 
about 5 percent of the county. Deford, Yahara Variant, 
and Carbondale soils each make up about 14 percent of 
the association, and minor soils make up 58 percent. 

The Deford soils are poorly drained and are nearly 
level. They are on glacial lake and outwash plains. 
Typically, the surface layer is loamy fine sand. The 
fine sand outwash substratum is at a depth of about 4 
inches. 

The Yahara Variant soils are poorly drained and are 
nearly level. They are on glacial lake plains. Typically, 
the surface layer and subsoil are silt loam. The substra- 
tum, at a depth of about 28 inches, is stratified silt, 
fine sand, and silty clay loam lake sediment. 

The Carbondale soils are very poorly drained deep 
mucks. They are in broad depressions. The organic 


material in these soils is derived mainly from herba- 
ceous plants. 

Minor soils in this association are mainly Markey, 
Rousseau, Deford, Wainola, and Yahara soils. The 
Markey soils are in small depressions and along the 
edges of large depressions. The Wainola and Yahara 
soils are on benches or terraces in areas adjacent to 
Deford and Yahara Variant soils. The Rousseau and 
Deford soils are on low ridges and in swales that were 
formed by the high lake elevation of the post-glacial 
period. They are in low-lying areas along Lake 
Michigan. 

This association is used mostly for pasture, wood- 
land, and wildlife habitat. 

These soils are moderately well suited or poorly 
suited to crops. 


6. Carbondale-Cathro association 
Very poorly drained, nearly level organic soils 


This association consists of nearly level organic 
soils in glacial lake basins and depressions. It occu- 
pies about 7 percent of the county. The Carbondale 
soils make up about 49 percent of the association; 
Cathro soils, about 23 percent; and minor soils, 28 
percent. 

The Carbondale soils are very poorly drained mucks. 
They are in broad glacial lake basins and depressions. 
The organic material of these soils is derived primarily 
from herbaceous plants. 

The Cathro soils are very poorly drained mucks. 
They are in small glacial lake basins and depressions 
or along the edge of larger depressions. The organic 
material of these soils is derived primarily from herba- 
ceous plants. It is underlain by a loam and clay loam 
substratum at a depth of about 30 inches. 

Minor soils in this association are Allendale, An- 
gelica, and Pinconning soils. All of these soils are along 
the edges of the areas of Carbondale and Cathro soils. 

Most of this association is used for pasture, wood- 
land, or wildlife habitat. 

These soils are poorly suited to crops. 


Descriptions of the soils 


This section describes the soil series and mapping 
units in Door County. Each soil series is described in 
detail, and then, briefly, each mapping unit in that 
series. Unless it is specifically mentioned otherwise, it 
is to be assumed that what is stated about the soil series 
holds true for the mapping units in that series. Thus,. 
to get full information about any one mapping unit, it is 
necessary to read both the description of the mapping 
unit and the description of the soil series to which it 
belongs. 

An important part of the description of each soil 
series is the soil profile, that is, the sequence of layers 
from the surface downward to rock or other underlying 
material. Each series contains two descriptions of this 
profile. The first is brief and in terms familiar to the 
layman. The second is much more detailed and is for 
those who need to make thorough and precise studies 
of soils. Color terms are for moist soil unless otherwise 
stated. The profile described in the series is representa- 
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tive of mapping units in that series. If the profile of a 
given mapping unit is different from the one described 
for the series, these differences are stated in describ- 
ing the mapping unit, or they are apparent in the name 
of the mapping unit. 

As mentioned in the section “How this survey was 
made,” not all mapping units are members of a soil 
series. Beaches, for example, does not belong to a soil 
series, but nevertheless is listed in alphabetic order 
with the soil series. 

Preceding the name of each mapping unit is a sym- 
bol. This symbol identifies the mapping unit on the 
detailed soil map. Listed at the end of each description 
of a mapping unit are the capability unit and wood- 
land suitability subclass in which the mapping unit 
has been placed. The page for the description of each 
woodland suitability subclass can be found by referring 
to the “Guide to Mapping Units” at the back of this 
survey. 

The acreage and proportionate extent of each map- 
ping unit are shown in table 1. Many of the terms used 
in describing soils can be found in the Glossary at the 
end of this survey, and more detailed information 
about the terminology and methods of soil mapping 
can be obtained from the Soil Survey Manual (6) .1 


Allendale series 


The Allendale series consists of somewhat poorly 
drained, nearly level and gently sloping soils on lacus- 
trine plains or till plains. The native vegetation is 
American elm, white ash, and white birch. 

In a representative profile the surface layer is very 
dark gray loamy sand about 9 inches thick. The sub- 
surface layer is brown sand about 11 inches thick. The 
subsoil is about 10 inches thick and is mottled; it is 
brown, loose sand in the upper part and reddish brown, 
very firm silty clay in the lower part. The substratum 
is reddish brown, mottled, very firm silty clay to a 
depth of about 60 inches. 

The available water capacity is moderate. Perme- 
ability is rapid in the sandy part and slow in the clayey 
part of the profile. These soils are seasonally saturated 
at a depth of 0.5 to 1.5 feet unless they are drained. 
The depth of the root zone is limited by the water table 
in undrained areas. Natural fertility and the organic- 
matter content of the surface layer are low. 

If drained, most areas of these soils are used for 
pasture or for general farm crops commonly grown in 
the county. Undrained areas provide good wetland 
wildlife habitat. Some areas are used for unimproved 
pasture. 

Representative profile of Allendale loamy sand, 0 to 3 
percent slopes, in a cultivated field, 600 feet south and 
900 feet west of the northeast corner of the SEV, 
sec, 33, T, 27 N., R. 26 E.: 

Ap—0 to 9 inches; very dark gray (10YR 3/1) 
loamy sand; very weak medium granular 
structure; very friable; slightly acid; 
abrupt smooth boundary. 

A2—9 to 20 inches; brown (10YR 5/38) sand; 
single grained; loose; neutral; clear, ir- 
regular boundary. 


1Italie numbers in parentheses refer to Literature Cited, p. 


B2ir—20 to 24 inches; brown (7.5YR 5/4) sand; 
common medium distinct grayish brown 
(10YR 5/2) and yellowish brown (10YR 
5/8) mottles; single grained; loose; 
mildly alkaline; clear irregular boundary. 
A’2—-24 to 26 inches; brown (10YR 5/3) sand; 
single grained; loose; neutral; contains 
about 15 percent gravel, by volume; 
mildly alkaline; abrupt irregular bound- 


ary. 

IIB’2t—26 to 30 inches; reddish brown (5YR 
5/3) silty clay; common medium distinct 
pale brown (10YR 6/3) and yellowish 
red (7.5YR 5/8) mottles; moderate me- 
dium angular blocky structure; very 
firm; few patchy clay films on ped faces 
and in old root channels; mildly alkaline; 
clear wavy boundary. 

IIC—30 to 60 inches; reddish brown (5YR 5/4) 
silty clay; few medium distinct strong 
brown (7.5YR 5/8) mottles; weak me- 
dium angular blocky structure; very 
oo strongly effervescent; mildly alka- 
ine. 

The sandy part of the solum is 20 to 36 inches thick. 
The solum is generally slightly acid to mildly alkaline. 
The upper part of the solum ranges to strongly acid in 
some pedons. The Ap horizon is loamy sand or sandy 
loam and is very dark gray or very dark grayish brown 
in cultivated areas and black in uncultivated areas. The 
A2 and Bir horizons are sand, loamy sand, or loamy 
fine sand. The A’2 horizon is sand or loamy sand. It is 
as much as 15 percent gravel in some pedons, but typi- 
cally it ranges from 10 to 15 percent gravel, by volume. 
The IIB and IIC horizons are mainly silty clay but 
range to clay. The C horizon is less than 5 percent 
eoarse fragments, by volume. 

In the survey area, the Allendale soils have less well 
expressed A2 and B2ir horizons and are more alkaline 
in the B’2 horizon than defined in the range for the 
series. These differences do not alter their usefulness 
and behavior. 

Allendale soils are near Pinconning soils. They form 
a drainage sequence with the poorly drained Pincon- 
ning soils and the well drained Manistee soils. 

AdA—Allendale loamy sand, 0 to 3 percent slopes. 
This nearly level and gently sloping soil is on lacustrine 
or till plains. Most areas are elongated and are 5 to 25 
acres in size. 

Included with this soil in mapping are small areas 
of Manistee and Pinconning soils. Also included are 
ati areas of soils that have a sandy loam surface 
ayer. 

Runoff is slow. The hazard of erosion is slight. Wet- 
ness is the main limitation of this soil. This soil receives 
runoff from adjoining areas and can be ponded briefly 
in wet seasons and after heavy rains. Surface drains 
or field tile, or both; can be used to remove excess water 
if this soil is used for crops. 

If drained, this soil is suited to corn, small grain, 
legumes such as red clover, and pasture. Undrained 
areas are used for unimproved pasture, for woodland, 
and for wetland wildlife habitat. Capability unit 
IIIw-6; woodland suitability subclass 30. 
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TABLE 1.—Acreage and proportionate extent of the soils 


Soil name 


Allendale loamy sand, 0 to 3 
percent slopes 
Alpena gravelly sandy loam, 
0 to 12 percent slopes —_ 


Bonduel loam 
Bonduel Shallow Variant fine 
sandy loam —~_.-..-----.-_---- 
Bonduel Wet Variant loam ~____- 
Boyer loamy sand, 2 to 6 
percent slopes -_-.-----.__--_ 
Boyer loamy sand, 6 to 12 
percent slopes _--_-~---.__--_ 
Boyer loamy sand, 12 to 20 
percent slopes —-~------------_ 
Carbondale muck ~--------~-_--- 
Casco sandy loam, 2 to 6 
percent slopes ----------___-- 
Casco sandy loam, 6 to 12 
percent slopes, eroded ~----_-- 
Cathro muck 
Chippeny muck —___--_-.._-____- 
Deford loamy fine sand ~-~-.---- 
Duel loamy sand, 1 to 6 
pereent slopes _---------__.-_ 
Duel Variant sandy loam --__--_ 
Emmet sandy loam, 0 to 2 
percent slopes ~--__-_---.--__ 
Emmet sandy loam, 2 to 6 
percent slopes 
Emmet sandy loam, 6 to 12 
percent slopes, eroded ~--.-__- 
Emmet sandy loam, 12 to 20 
percent slopes, eroded --_.____ 
Emmet sandy loam, 20 to 85 
percent slopes _--.__----.____ 
Fabius silt loam ~..------.._--_ 
Fluvaquents _--_---_---_.-.-___ 
Gravel pits _-__-__-_----.-.____| 
Kewaunee silt loam, 0 to 2 
percent slopes --------_--____ 
Kewaunee silt loam, 2 to 6 
percent slopes ~---_------____ 
Kewaunee silt loam, 6 to 12 
percent slopes, eroded ~.-_____ 
Kewaunee soils, 12 to 20 percent 
slopes, severely eroded 
Kiva sandy loam, 2 to 6 
percent slopes _-__.__-_______ 
Kiva sandy loam, 6 to 12 
percent slopes ...--------____ 
Kolberg silt loam, 0 to 2 
percent slopes _---__--_-_____ 
Kolberg silt loam, 2 to 6 
percent slopes ~-----------.__ 
Kolberg silt loam, 6 to 12 
percent slopes, eroded _-__..__ 
Kolberg Variant loam, 1 to 6 
percent slopes _--._-_--__.___ 
Kolberg Variant loam, 6 to 12 
percent slopes, eroded -__--___ 
Longrie leam, 0 to 2 percent 
slopes 


Acres 


1,600 
32,850 
4,800 
850 
255 
440 
440 
330 
1,230 
13,350 
1,250 


550 


Percent 


So Sere fF FSO FPF SS SS NONE ©S 
Dw Deore Dp Oe DW &® WO BRAS 


a 
[> 2 
m oO 


Map 
symbol 


LoB 


Soil name Acres 
Longrie loam, 2 to 6 percent 

SlOpe@S se ee 26,750 
Longrie loam, 6 to 12 percent 

slopes! eens eae ee 1,450 
Manawa silt loam, 0 to 3 

percent slopes ~----..-------- 5,700 
Manistee loamy sand, 2 to 6 

pereent slopes ____-.---~--~.- 630 
Markey muck ~---_-_.-----.----- 5,500 
Namur leam, 0 to 6 percent 

SIODCS. mcecenee cece ewes 19,350 
Namur loam, 6 to 12 percent 

Slopes) sanonsesocooon fe 1,800 
Namur Variant loam _--------__ 1,825 
Omena sandy loam, 2 to 6 

percent slopes ~_._-__-__--__-- 21,350 
Omena sandy loam, 6 to 12 

percent slopes ~.-------_-.--- 7,200 
Omena sandy loam, 12 to 20 

percent slopes .______-_______ 475 
Omena Variant sandy loam, 

2 to 6 percent slopes —_-_---_- 1,650 
Omro silt loam, 2 to 6 percent 

SIQNGS: <acsscsceseeseeesncee 4,700 
Pinconning loamy fine sand ~.--_ 710 
Poygan silty clay loam —-_-__.-_ 1,650 
Rock outerop —~---..--__________ 1,600 
Rock outcrop-Namur complex, 

6 to 20 percent slopes ~--_----- 830 
Rondeau muck ________-_-______ 800 
Rousseau fine sand, 2 to 6 

percent slopes ~._--_.---_-_---_ 4,900 
Rousseau fine sand, 6 to 12 

percent slopes ~...-._-_-_____ 1,450 
Rousseau-Shawano fine sands, 

2 to 12 percent slopes —_-___-- 600 
Rousseau-Shawano fine sands, 

12 to 35 percent slopes _-_---- 230 
Rousseau-Deford fine sands, 

2 to 6 percent slopes _____-___ 2,300 
B@pPPiISHS naeerenemnecnnneemn 720 
Sisson fine sandy loam, 0 to 2 

percent slopes ~.--_..-.-.---- 270 
Sisson fine sandy loam, 2 to 8 

percent slopes —._____________ 970 
Solona loam, 0 to 3 percent 

slopes ---_----____ 15,400 
Suamico muck —~~---_-_-.----__ 1,550 
Summerville loam, 0 to 2 

percent slopes _-_____________ 5,600 
Summerville loam, 2 to 6 

percent slopes —-_____________ 30,400 
Summerville loam, 6 to 12 

percent slopes ~--.___________ 2,550 
Summerville loam, 12 to 20 

percent slopes --_.__.___-____ 545 
Udipsamments ~~~ -__--.-_---__ 900 
Udorthents, cobbly _.-_________. 1,230 
Wainola loamy fine sand _____-__ 2,200 
Yahara fine sandy loam, 0 to 8 

percent slopes __._.__.___.___ 2,200 
Yahara Variant silt loam —__-___ 2,250 

Wate® 2.22 ncceutn caescceeene 8,370 

Total 22s 2 --2coccecccu5e 314,560 


Percent 
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Alpena series 


The Alpena series consists of well drained to exces- 
sively drained, nearly level to sloping soils on eskers and 
old glacial lake beach ridges. The native vegetation is 
sugar maple, red oak, and white-cedar. 

In a representative profile the surface layer is black, 
gravelly sandy loam about 4 inches thick. The substra- 
tum, to a depth of about 12 inches, is brown, very fri- 
able, gravelly sandy loam. Below this, the substratum, 
to a depth of 60 inches, is pale brown, loose sand and 
gravel. 

The available water capacity is very low, and perme- 
ability is rapid. These soils are seasonally saturated at 
a depth of more than 6 feet. The depth of the root zone 
is limited by sand and gravel. Natural fertility and the 
organic-matter content of the surface layer are low. 

Most areas of these soils are used for pasture, wood- 
land, and wildlife habitat. Some areas are a source of 
sand and gravel for highway construction and sites for 
residential development. 

Representative profile of Alpena gravelly sandy 
loam, 0 to 12 percent slopes, at the edge of a gravel pit, 
800 feet south and 700 feet west of the northeast 
corner of the SE1, sec. 13, T. 30 N., R. 26 E.: 

A1—0 to 4 inches; black (10YR 2/1) gravelly 
sandy loam; weak medium granular 
structure; very friable; about 40 percent 
gravel, by volume; mildly alkaline; clear 
wavy boundary. 

C1—4 to 12 inches; brown (10YR 5/8) gravelly 
sandy loam; weak medium granular 
structure; very friable; about 40 percent 
gravel, by volume; mildly alkaline; clear 
wavy boundary. 

IIC2—12 to 60 inches; pale brown (10YR 6/3) 
stratified gravelly sand; single grained; 
loose; strongly effervescent; mildly al- 
kaline. 

The solum is 4 to 7 inches thick and is neutral or 
mildly alkaline. The substratum is commonly mildly 
alkaline but ranges from neutral to moderately alkaline. 
The Ai horizon is very dark gray or black. The Cl 
horizon is dark brown, brown, or yellowish brown. 
Gravel is commonly smaller than 40 millimeters. The 
IIC horizon is well sorted and stratified and ranges 
from very gravelly sand to sand. Gravel content is more 
than 35. percent, by volume. 

Alpena soils are near Casco, Kiva, and Longrie soils. 
They have a thinner solum than Kiva and Casco soils 
and lack the B horizon of those soils. Alpena soils have 
a sand and gravel substratum, whereas Longrie soils 
are underlain by dolomite bedrock at a depth of 20 to 
40 inches. 

ApC—Alpena gravelly sandy loam, 0 to 12 percent 
slopes. This nearly level to sloping soil is on old glacial 
lake beach ridges. Most areas are long and narrow and 
are 5 to 30 acres in size. 

Included with this soil in mapping are small areas 
of Kiva soils. Also included are moderately steep Al- 
pena soils and areas of soils in which dolomite bedrock 
is at a depth of 40 or more inches. 

Runoff is slow. The hazard of erosion is slight to 
moderate. Droughtiness is the main limitation of this 
soil. 


Most areas of this soil are used for permanent pas- 
ture, woodland, or wildlife habitat. Because of the very 
low available water capacity, this soil is generally un- 
suited to crops. Gravel pits are common in some areas. 
Capability unit VIs—5 ; woodland suitability subclass 4f. 


Angelica series 


The Angelica series consists of poorly drained, nearly 
level soils in depressions and waterways on glacial till 
plains. The native vegetation is tag alder, northern 
white-cedar, and white ash. 

In a representative profile the surface layer is black 
loam about 5 inches thick. The subsoil is mottled, brown 
to dark brown, firm or friable loam about 20 inches 
thick. The substratum is yellowish brown and reddish 
brown, mottled, friable loam to a depth of 60 inches. 

The available water capacity is high, and perme- 
ability is moderate to moderately slow. The soils are 
seasonally saturated at a depth of less than 1 foot un- 
less they are drained. If these soils are not drained, the 
depth of the root zone is limited by the water table. 
Natural fertility is medium, and the organic-matter 
content of the surface layer is moderate. 

If drained, most areas of these soils are used for 
pasture or for general farm crops commonly grown in 
the county. Undrained areas provide good wetland 
wildlife habitat. Some areas are used for unimproved 
pasture. 

Representative profile of Angelica loam in an uncul- 
tivated area, 1,300 feet east and 300 feet north of the 
nee corner of the SE! sec. 28, T. 26 N., R. 25 


A1l—0 to 5 inches; black (10YR 2/1) loam: weak 
fine and very fine subangular blocky 
structure; very friable; common roots; 
neutral; abrupt smooth boundary. 

B2ig—5 to 17 inches; brown to dark brown 
(7.5YR 4/2) loam; common medium 
faint reddish gray (5YR 5/2) and com- 
mon medium distinct brown (7.5YR 4/4) 
mottles; moderate medium subangular 
blocky structure; firm; many roots; neu- 
tral; clear smooth boundary. 

B22—17 to 25 inches; brown (10YR 4/8) loam; 
common medium prominent yellowish 
brown (10YR 5/6) mottles: moderate 
medium subangular blocky structure; fri- 
able; few roots; neutral; clear wavy 
boundary. 

C1—25 to 39 inches; yellowish brown (10YR 5/4) 
loam; common medium distinct reddish 
brown (5YR 4/3) and many medium dis- 
tinct yellowish brown (10YR 5/6) 
mottles; massive; friable; strongly effer- 
vescent; mildly alkaline; gradual wavy 
boundary. 

C2—39 to 60 inches; reddish brown (5YR 5/3) 
loam; many medium prominent yellow- 
ish brown (10YR 5/6) mottles; massive; 
friable; violently effervescent; moder- 
ately alkaline. 

The solum is 16 to 80 inches thick and is slightly 
acid to neutral. The C horizon commonly is moderately 
alkaline, but thin horizons are mildly alkaline in some 
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pedons. In cultivated areas is a very dark brown Ap 
horizon as much as 8 inches thick. The B21 horizon 
ranges from dark gray to light brownish gray, and the 
B22 horizon ranges from dark grayish brown to light 
brown. The B21g and B22 horizons are commonly loam 
but range to sandy clay loam or clay loam in some 
pedons. The C horizon ranges from brown to pink. It 
is commonly loam but ranges to sandy loam or silt loam. 
Content of coarse fragments ranges from 10 to 20 per- 
cent, by volume. 

Angelica soils are near Emmet, Omena, and Solona 
soils. They have finer texture and are more poorly 
drained than Omena soils. Angelica soils are wetter 
than Emmet and Solona soils. 

Ax-——Angelica loam. This nearly level soil is in drain- 
ageways and depressions on glacial till plains. Slopes 
are 0 to 2 percent. Most drainageways are elongated, 
and depressions are irregular in shape. Areas are 3 to 
150 acres in size. 

Included with this soil in mapping are small areas of 
Solona soils. Also included are small areas of Angelica 
soils that have slopes of 3 or 4 percent or that have a 
thin accumulation of alluvium. 

Runoff is slow to ponded. The hazard of erosion is 

slight. Wetness is the main limitation of this soil. This 
soil receives runoff from adjoining areas and is often 
ponded during wet seasons and after heavy rains. Sur- 
face drainage removes excess water rapidly. Deep 
ditches and subsurface drainage provide internal drain- 
age, 
If drained, this soil is suited to corn, small grain, 
legumes such as red clover, and pasture. Some truck 
crops are also grown. Undrained areas are used for un- 
improved pasture but are better suited to wetland wild- 
life habitat than to most other uses. Capability unit 
IIw-1; woodland suitability subclass 3w. 


Beaches 


Be—Beaches. These miscellaneous areas consist of 
nearly level and gently sloping sandy, gravelly, and 
cobbly beach deposits in swales and on low ridges along 
major lakes. Slopes are 0 to 6 percent. There is no 
evidence of soil profile development in these deposits. 
These areas have little or no vegetation. They are sub- 
merged when the lake level is high and when wave ac- 
tion is intense. The water table is above a depth of 3 
feet for a considerable part of the year. 

These areas are unsuited to and are not used for cul- 
tivated crops or pasture because of wetness and the 
effect of wave action, especially when the lake level is 
high. Some areas are used for recreation. Capability 
unit VIIIs—10; woodland suitability subclass 6s. 


Bonduel series 


The Bonduel series consists of somewhat poorly 
drained, nearly level soils on glacial till plains. Dolomite 
bedrock is at a depth of 20 to 40 inches. The native 
vegetation is American elm, sugar maple, white ash, 
and some northern white-cedar. 

In a representative profile the surface layer is very 
dark brown loam about 9 inches thick. The subsoil is 
about 19 inches thick ; it is mottled, brown, friable loam 
in upper part; mottled, dark brown, firm light clay 


loam in the middle part; and mottled, brown, friable 
heavy loam and loam in the lower part. Below the sub- 
soil is dolomite bedrock at a depth of about 28 inches. 

The available water capacity is low, and permeability 
is moderate. These soils are seasonally saturated at a 
depth of 1 to 3 feet unless they are drained. If the soils 
are not drained, the depth of the root zone is limited 
by the water table. Natural fertility is medium, and 
the organic-matter content of the surface layer is 
moderate. 

Where drained, most areas of these soils are used 
for pasture or for general farm crops commonly grown 
in the county. Undrained areas provide wetland wild- 
he habitat. Some areas are used for unimproved pas- 
ure. 

Representative profile of Bonduel loam in a cultivated 
field, 1,040 feet north and 1,040 feet east of the south- 
west corner of the NW1,, sec. 17, T. 27 N., R. 25 E.: 

Ap—0 to 9 inches; very dark brown (10YR 2/2) 
loam; moderate fine subangular blocky 
structure; ' friable; neutral; abrupt 
smooth boundary. 

Bi—9 to 11 inches; brown (10YR 4/3) loam; 
many fine prominent yellowish red (5YR 
5/6) and common fine faint grayish 
brown (10YR 5/2) mottles; moderate 
medium subangular blocky structure; fri- 
able; neutral; clear smooth boundary. 

B21t—11 to 17 inches; dark brown (7.5YR 4/4) 
light clay loam; common fine distinct 
yellowish red (5YR 5/6) and prominent 
light grayish brown (10YR 6/2) mottles; 
moderate medium subangular blocky 
structure; firm; few thin clay films on 
ped faces; neutral: gradual wavy bound- 


ary. 
B22—17 to 23 inches; brown (10YR 5/3) heavy 
loam; common fine distinct yellowish red 
(5YR 5/6) and prominent light grayish 
brown (10YR 6/2) mottles; weak me- 
dium subangular blocky structure; fri- 
able; mildly alkaline; clear smooth 
boundary. 
B38—23 to 28 inches; brown (10YR 5/3) loam; 
few fine distinct reddish yellow (7.5YR 
6/6) mottles; weak fine subangular 
blocky structure; friable; strongly effer- 
vescent; moderately alkaline; abrupt 
smooth boundary. 
R—28 inches; light gray (10YR 7/2) consolidated 
dolomite bedrock. 

The solum is 20 to 34 inches thick. It is commonly 
neutral or mildly alkaline but ranges to medium acid 
in some pedons. The depth to consolidated dolomite bed- 
rock is 20 to 40 inches. The A1 horizon, the A2 horizon 
where present, and the B1 horizon are loam or silt 
loam. The B2t and B3 horizons are commonly loam or 
clay loam, but range to silt loam or sandy clay loam in 
some pedons. 

Bonduel soils are near Bonduel Wet Variant, Chip- 
peny, Longrie, and Solona soils. They are not so wet as 
Bonduel Wet Variant soils and lack the organic surface 
horizons of Chippeny soils. Bonduel soils are wetter 
than Longrie soils. They are underlain by dolomite 
bedrock, whereas Solona soils are not. 
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Bn—Bonduel loam. This nearly level soil is on gla- 
cial till plains that are underlain by dolomite bedrock. 
Slopes are 0 to 2 percent. Most areas are irregular in 
shape and are 8 to 20 acres in size. 

Included with this soil in mapping are small areas of 
Bonduel Wet Variant and Longrie soils. Also included 
are small areas of soils that have a fine sandy loam 
surface layer, small areas of soils that have a heavy 
clay loam subsoil, and areas of soils that are underlain 
by dolomite bedrock at a depth of 40 to 60 inches. 

Runoff is slow. The hazard of erosion is slight. Wet- 
ness is the main limitation of this soil. This soil receives 
runoff from adjoining areas and is likely to be ponded 
briefly during wet seasons and after heavy rains. Sur- 
face drainage removes excess water rapidly. The under- 
lying dolomite bedrock limits the use of deep ditches 
and subsurface drainage. 

If drained, this soil is moderately well suited to corn, 
small grain, legumes such as red clover, and pasture. 
Some truck crops are also grown. Undrained areas are 
used for unimproved pasture but are better suited to 
wetland wildlife habitat than to most other uses. Ca- 
pability unit Ilw-3; woodland suitability subclass 80. 


Bonduel Shallow Variant 


The Bonduel Shallow Variant consists of somewhat 
poorly drained, nearly level soils on glacial till plains 
where dolomite bedrock is at a shallow depth. The na- 
tive vegetation is American elm, sugar maple, white 
ash, and some northern white-cedar. 

In a representative profile the surface layer is very 
dark grayish brown fine sandy loam about 5 inches 
thick. The subsurface layer is mottled, brown fine sandy 
loam about 5 inches thick. The subsoil is about 7 
inches thick and is mottled: it is dark brown, friable 
loam in the upper part and brown, friable sandy loam 
in the lower part. Dolomite bedrock is at a depth of 17 
inches. 

The available water capacity is low, and permeability 
is moderate. These soils are seasonally saturated at a 
depth of 1 to 8 feet unless they are drained. The depth 
of the root zone is limited by dolomite or by the water 
table in undrained areas. Natural fertility is medium, 
and the organic-matter content of the surface layer is 
moderate. 

Tf these soils are drained, most areas are used for 
pasture or genera] farm crops commonly grown in the 
county. Undrained areas provide good wetland wildlife 
habitat. Some areas are used for unimproved pasture. 

Representative profile of Bonduel Shallow Variant 
fine sandy loam in a wooded area, 600 feet west and 
200 feet north of the southeast corner of sec. 28, T. 31 
N., R. 27 E.: 

Al—0 to 5 inches; very dark grayish brown 
(10YR 3/2) fine sandy loam; moderate 
fine subangular blocky structure; very 
friable; many roots; some dolomite frag- 
ments; mildly alkaline; clear smooth 
boundary. 

A2—5 to 10 inches; brown (10YR 5/8) fine sandy 
loam; common medium faint grayish 
brown (10YR 5/2) and common medium 
prominent brownish yellow (10YR 6/6) 
mottles ; weak medium subangular blocky 


structure; friable; many roots; some 
dolomite fragments; many worm casts; 
mildly alkaline; clear wavy boundary. 

B2—10 to 14 inches; dark brown (7.5YR 4/4) 
loam; common fine distinct light brown- 
ish gray (10YR 6/2) and many fine 
prominent yellowish brown (10YR 5/8) 
mottles ; weak medium subangular blocky 
structure; friable; dolomite fragments 
present; many roots; clay bridging of 
sand grains; mildly alkaline; clear wavy 
boundary. 

B38—14 to 17 inches; brown (7.5YR 5/4) sandy 
loam; few fine distinct light brownish 
gray (10YR 6/2) and common fine prom- 
inent yellowish brown (10YR 5/8) mot- 
tles; weak medium subangular blocky 
structure; friable; many roots; clay 
bridging of sand grains; some dolomite 

_ fragments; mildly alkaline. 

R—17 inches; light gray (10YR 7/2) consolidated 

: dolomite bedrock. 

Thickness of the solum and depth to dolomite bedrock 
are 10 to 20 inches. The solum is mildly alkaline. The 
B horizon is loam or sandy loam. A thin loam or sandy 
loam C horizon is present in some places. 

Bonduel Shallow Variant soils are near Namur and 
Summerville soils. They are somewhat poorly drained, 
whereas Summerville and Namur soils are well drained. 
Bonduel Shallow Variant soils have dolomite bedrock 
ata depth of 10 to 20 inches, and Namur soils are 
underlain by dolomite bedrock at a depth of less than 
12 inches, 

Bo—Bonduel Shallow Variant fine sandy loam. This 
nearly level soil is on glacial till plains that are under- 
lain by dolomite bedrock. Slopes are 0 to 2 percent. 
Most areas are irregular in shape and are 5 to 30 acres 
in size. 

Included with this soil in mapping are small areas of 
Bonduel and Namur Variant soils. Also included are 
small areas of soils that have a loam or silt loam sur- 
face layer. 

Runoff is slow. The hazard of erosion is slight. Wet- 
ness is the main limitation of this soil. This soil re- 
ceives runoff from adjoining areas and is likely to be 
ponded briefly during wet seasons and after heavy 
rains. Surface drainage removes excess water rapidly. 
The underlying dolomite bedrock prevents the use of 
deep ditches and tile drains. 

Even if drained, this soil is poorly suited to corn, 
small grain, legumes such as clover, and pasture. If 
overdrained, this soil is droughty and crop yields in 
most years are limited by low available water capacity. 
Undrained areas are used for unimproved pasture, but 
are better suited to wetland wildlife habitat than to 
most other uses. Capability unit IVw-5; woodland 
suitability subclass 4w. 


Bonduel Wet Variant 


The Bonduel Wet Variant consists of poorly drained, 
nearly level soils in depressions on glacial till plains 
where dolomite bedrock is at a depth of 20 to 40 inches. 
The native vegetation is tag alder, American elm, 
northern white-cedar, and sedges. 
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In a representative profile the surface layer is about 
3 inches of black muck over about 3 inches of very 
dark grayish brown loam. The subsoil is grayish brown 
friable loam about 18 inches thick and is mottled in the 
lower part. The substratum is mottled, grayish brown, 
friable loam. It is underlain by dolomite bedrock at a 
depth of about 32 inches. 

The available water capacity is low, and permeability 
is moderate. These soils are seasonally saturated at a 
depth of less than 1 foot unless they are drained. If the 
soils are not drained, the depth of the root zone is 
limited by the water table. Natural fertility is medium, 
and the organic-matter content of the surface layer is 
moderate. 

If drained, most areas of these soils are used for 
pasture or for general farm crops grown in the county. 
Undrained areas provide good wetland wildlife habitat. 
Some areas are used for unimproved pasture. 

Representative profile of Bonduel Wet Variant loam 
in an undrained and uncultivated area, t,200 feet west 
and 240 feet south of the northeast corner of the 
NWI, sec. 6, T. 30 N., R. 28 E.: ; 

Oal—0 to 3 inches; black (N 2/0) rubbed and 
pressed sapric material; about 20 percent 
fibers, less than 10 percent rubbed; weak 
fine and medium subangular blocky 
structure; very friable; primarily her- 
baceous fibers; many roots; neutral; 
abrupt smooth boundary. 

Al—3 to 6 inches; very dark grayish brown 
(10YR 3/2) loam; weak medium sub- 
angular blocky structure; friable; many 
roots; mildly alkaline; abrupt smooth 
boundary. 

B21—6 to 17 inches; grayish brown (2.5Y 5/2) 
loam; weak medium subangular blocky 
structure; friable; few roots; mildly 
alkaline; clear wavy boundary. 

B22g—17 to 24 inches; grayish brown (10YR 
5/2) loam; common fine prominent 
yellowish brown (10YR 5/6) mottles; 
weak medium subangular blocky struc- 
ture; friable; mildly alkaline; clear wavy 
boundary. 

C—24 to 32 inches: grayish brown (10YR 5/2) 
loam; common fine prominent yellowish 
brown (10YR 5/6) mottles; massive; 
friable; strongly effervescent; mildly 
alkaline; abrupt wavy boundary. 

R—82 inches; light gray (10YR 7/2) consolidated 
dolomite bedrock. 

The solum is 16 to 30 inches thick and is neutral or 
mildly alkaline. Where present, the C horizon is gen- 
erally mildly alkaline but is neutral in some pedons. 
Depth to dolomite bedrock is 20 to 40 inches, In culti- 
vated areas, the Oal and Al horizons are mixed in 
plowing. The B and C horizons are commonly loam. 
In some places, the C horizon is absent. 

Bonduel Wet Variant soils are near Angelica, Bon- 
duel, and Duel Variant soils. They are wetter than 
Bonduel. They are underlain by dolomite bedrock, 
whereas Angelica soils are not. Bonduel Wet Variant 
soils have less sand throughout the profile than Duel 
Variant soils. 

Bp—Bonduel Wet Variant loam. This nearly level 


soil is in depressions on glacial till plains where dolo- 
mite bedrock is at a depth of 20 to 40 inches. Slopes are 
0 to 2 percent. Most areas are irregular in shape and 
are 5 to 20 acres in size. 

Included with this soil in mapping are small areas 
of Bonduel and Namur Variant soils. Also included are 
small areas of soils that have a silt loam surface layer 
and areas of soils in which dolomite bedrock is at a 
depth of less than 20 inches or more than 40 inches. 

Runoff is slow. The hazard of erosion is slight. Wet- 
ness is the main limitation of this soil. This soil re- 
ceives runoff from adjoining areas and is likely to be 
ponded during wet seasons and after heavy rains. 
Surface drainage removes excess water rapidly. The 
underlying dolomite bedrock limits the use of deep 
ditches and tile drains. 

If drained, this soil is moderately well suited to corn, 
small grain, legumes such as red clover, and pasture. 
Some truck crops are also grown. Undrained areas are 
used for unimproved pasture, but are better suited to 
wetland wildlife habitat than to most other uses. Capa- 
bility unit IIw-3; woodland suitability subclass 4w. 


Boyer series 


The Boyer series consists of well drained, gently 
sloping to moderately steep soils on outwash plains and 
morainic ridges. The native vegetation is red oak and 
sugar maple. 

In a representative profile the surface layer is very 
dark grayish brown loamy sand about 4 inches thick. 
The subsurface layer is yellowish brown loamy sand 
about 13 inches thick. The subsoil is about 16 inches 
thick; it is brown, friable fme sandy loam in the upper 
part and dark brown, friable sandy loam in the lower 
part. The substratum, to a depth of about 38 inches, is. 
brown sand and gravel. Below this, to a depth of about 
60 inches, it is yellowish brown fine and medium sand. 

The available water capacity is low. Permeability is 
moderately rapid in the subsoil and rapid in the sub- 
stratum. These soils are seasonally saturated at a depth 
of more than 6 feet. The depth of the root zone is 
limited by sand and gravel. Natural fertility and the 
organic-matter content of the surface layer are low. 

Most gently sloping and sloping areas of these soils 
are used for all farm crops commonly grown in the 
county. Most moderately steep areas are used for hay, 
pasture, woodland, or wildlife habitat. These soils are 
a good source of sand and gravel. 

Representative. profile of Boyer loamy sand, 2 to 6 
percent slopes, in a wooded area, 440 feet north and 100 
feet west of the southeast corner of the NE sec. 
27, T. 26 N., R. 23 E.: 

A1—0 to 4 inches; very dark grayish brown 
(10YR 3/2) loamy sand; weak fine gran- 
ular structure; very friable; many fine 
roots; slightly acid; clear smooth bound- 


ary. 

A2—4 to 17 inches; yellowish brown (10YR 5/4) 
loamy sand; very weak medium granular 
structure; very friable; common fine 
roots; medium acid; clear wavy bound- 


ary. 
B21t—17 to 23 inches; brown (7.5YR 4/4) fine 
sandy loam; weak medium subangular 
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blocky structure; friable; clay bridging 
of sand grains; few fine roots; less than 
10 percent gravel; neutral; clear wavy 
boundary. 

B22t—23 to 33 inches; dark brown (7.5YR 4/4) 
sandy loam; weak medium subangular 
blocky structure; friable; thin clay films 
in pores; few fine roots; less than 10 per- 
cent gravel; mildly alkaline; abrupt wavy 
boundary. 

IIC1—3 to 38 inches; brown (10¥R 5/3) sand 
and gravel; single grained; loose; 40 per- 
cent gravel; strongly effervescent; mildly 
alkaline. 

IIC2—38 to 60 inches; yellowish brown (10YR 
5/4) fine and medium sand; single 
grained; loose; less than 10 percent 
gravel; effervescent; mildly alkaline. | 

The solum is 24 to 40 inches thick. It is medium acid 
to neutral in the upper part and neutral or mildly alka- 
line in the lower part. The C horizon is commonly 
mildly alkaline but ranges to moderately alkaline in 
places. The Al horizon is very dark grayish brown, 
dark grayish brown, or brown. The A2 horizon is 
brown or yellowish brown. The Bt horizon is dark 
brown, brown, strong brown, or reddish brown. It is 
commonly sandy loam but includes thin subhorizons of 
loamy sand or sandy clay loam in some pedons. In 
some places, the lower part of the solum includes 14- to 
2-inch-thick layers or bands of yellowish brown fine 
sand, The C horizon is typically stratified sand and 
gravel. Some subhorizons have 10 to 50 percent gravel 
and others have less than 10 percent gravel, by volume. 

In Door County, the annual temperature of these 
soils is a few degrees cooler than the defined range for 
the series, but this difference does not alter their use- 
fulness or behavior. ; 

Boyer soils are near Casco and Sisson soils. The Bt 
horizon of Boyer soils has less clay and more sand than 
similar horizons of Casco and Sisson soils. ; 

BrB—Boyer loamy sand, 2 to 6 percent slopes. This 
gently sloping soil is on sandy outwash plains. Most 
areas are irregular in shape and are 5 to 60 acres in 
size. This soil has the profile described as representa- 
tive of the series. 

Included with this soil in mapping are small areas of 
Manistee, Rousseau, and Sisson soils. Also included are 
areas of sloping Boyer loamy sand. In a few places the 
subsoil extends below a depth of 40 inches. 

Runoff is slow. The hazard of erosion is moderate. 
Droughtiness is the main limitation of this soil. ; 

Most areas of this soil are used for corn, small grain, 
legumes, and pasture. Truck crops are also grown. 
Management practices such as protection from water 
erosion and soil blowing and use of green manure crops 
and barnyard manure are necessary for dependable 
crop production. Crop yields during most seasons are 
limited by low available water capacity. If properly 
managed, this soil is moderately well suited to all crops 
commonly grown in the county. Capability unit ITIs—4; 
woodland suitability subclass 30. 

BrC—Boyer loamy sand, 6 to 12 percent slopes. 
This sloping soil is on sandy outwash plains. Most 
areas are irregular in shape and are 10 to 80 acres in 
size. 


This soil has a profile similar to the one described as 
representative of the series, but it has a thinner surface 
layer and subsoil. This soil also is more susceptible to 
erosion, more droughty, and generally produces lower 
yields than the representative soil. 

Included with this soil in mapping are small areas 
of Manistee, Rousseau, and Sisson soils. Also included 
are small areas of gently sloping and moderately steep 
Boyer loamy sand. In a few places the subsoil extends 
below a depth of 40 inches. 

Runoff is medium. The hazard of erosion is moderate, 
and it is the main limitation of this soil. 

Most areas of this soil are used for corn, small grain, 
legumes, and pasture. Some areas remain in woodland. 
Management practices such as protection from erosion 
and soil blowing and use of green manure crops and 
barnyard manure are necessary for dependable crop 
production. Crop yields during most seasons are 
limited by low available water capacity. If properly 
managed, this soil is moderately well suited to all crops 
commonly grown in the county. Capability unit IIIe7; 
woodland suitability subclass 30. 

BrD—Boyer loamy sand, 12 to 20 percent slopes. 
This moderately steep soil is on morainic ridges. Most 
areas are irregular in shape and are 10 to 80 acres in 
size. 

This soil has a profile similar to the one described as 
representative of the series, but the surface layer and 
subsoil are thinner. This soil is more droughty than the 
representative soil. The steeper slopes make this soil 
more susceptible to erosion and limit the use of most 
farm implements. 

Included with this soil in mapping are small areas of 
Rousseau soils. Also included are small areas of eroded 
Ae and areas of soils that have a sandy loam surface 
ayer. 

Runoff is medium. The hazard of erosion is severe, 
and it is the main limitation of the soil. 

Most areas of this soil are used for permanent 
pasture, unimproved pasture, native woodland, or wild- 
life habitat. Management practices such as erosion 
contro] and use of green manure crops and barnyard 
manure are necessary for dependable crop production. 
This soil is poorly suited to farm crops commonly grown 
in the county. Crop yields during most seasons are 
limited by low available water capacity. Sand and 
gravel pits are common on this soil. Capability unit 
IVe-7; woodland suitability subclass 3r. 


Carbondale series 


The Carbondale series consists of very poorly 
drained, nearly level, organic soils in old glacial lake 
basins and depressions in stream valleys. The native 
vegetation is northern white-cedar, balsam fir, white 
ash, white birch, and tag alder. 

In a representative profile the upper 8 inches is black 
muck that contains less than 10 percent recognizable 
plant fibers if undisturbed. The next 16 inches is black 
mucky peat that contains 35 to 40 percent recognizable 
plant fibers if undisturbed. The lower part of the 
profile to a depth of 60 inches is black muck that con- 
tains less than 10 percent recognizable plant fibers if 
undisturbed. 

The available water capacity is very high, and 
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permeability is moderately rapid. Unless they are 
drained, these soils are saturated at a depth of less 
than 1 foot. If the soils are not drained, the depth of 
the root zone is limited by the water table. Natural 
fertility is low, and the organic-matter content of the 
surface layer is very high. Because of restricted air 
drainage, these soils have a severe frost hazard. 

If drained, areas of these soils are used for most 
general farm crops commonly grown in the county. 
Undrained areas provide good wetland wildlife habitat. 
A few areas are used for unimproved pasture. 

Representative profile of Carbondale muck in a 
wooded area, 100 feet east and 100 feet north of the 
southwest corner of sec. 36, T. 26 N., R. 24 E.: 

Oal—0 to 8 inches; black (10YR 2/1) broken face 
and rubbed sapric material; less than 10 
percent fibers, less than 5 percent rubbed; 
moderate fine and medium subangular 
blocky structure; very friable; brown 
(10YR 5/8) with sodium pyrophosphate; 
primarily herbaceous fibers; neutral; 
clear smooth boundary. 

Oe1—8 to 24 inches; black (lOYR 2/1) broken 
face and rubbed hemic material; about 35 
to 40 percent fibers, about 10 to 15 per- 
cent rubbed; massive; friable; very pale 
brown (10YR 7/3) with sodium pyro- 
phosphate; 65 percent herbaceous fibers; 
neutral; abrupt smooth boundary. 

Oa2—24 to 48 inches; black (10YR 2/1) broken 
face and rubbed sapric material: about 
20 percent fibers, less than 10 percent 
rubbed; moderate medium granular 
structure; very friable; very pale brown 
(10YR 7/4) with sodium pyrophosphate; 
primarily herbaceous fibers; neutral; 
clear smooth boundary. 

Oa3—48 to 60 inches; black (10YR 2/1) broken 
face and rubbed sapric material; less 
than 10 percent fibers; less than 5 per- 
cent rubbed; moderate medium granular 
structure; very friable; light yellowish 
brown (10YR 6/4) with sodium pyro- 
phosphate; primarily herbaceous fibers; 
neutral. 

The surface and subsurface tiers are commonly 
slightly acid or neutral, but range to medium acid to 
mildly alkaline in some pedons. The organic deposits 
are 51 to 84 inches thick. The range in characteristics 
is generally in the degree of decomposition and color of 
the organic material. Thin layers of fibric and less 
commonly limnic (sedimentary peat) material are in 
the second and third tiers in some pedons. Wood 
fragments as much as 2 inches in diameter also are in 
some places. 

Carbondale soils are near the Cathro, Markey, Ron- 
deau, and Suamico soils. They have a thicker organic 
layer than those soils. 

Ca—Carbondale muck. This nearly level soil is in old 
glacial lake basins and depressions in stream valleys. 
Slopes are 0 to 2 percent. Most areas are irregular in 
shape and are 5 to 500 acres in size. 

Included with this soil in mapping are small areas 
of Cathro, Markey, and Suamico soils. Also included 
are small seep areas of gently sloping soils. 


Runoff is very slow. The hazard of erosion is slight; 
however, large drained areas are susceptible to sub- 
sidence and soil blowing. Wetness is the main limitation 
of this soil. This soil is likely to be ponded during wet 
seasons and after heavy rains. Surface drainage re- 
moves excess water rapidly. Both deep ditches and 
subsurface drainage remove internal water if outlets 
are available. 

Even if drained, this soil is poorly suited to crops 
commonly grown in the county because of the frost 
hazard. Undrained areas are used for unimproved 
pasture, but are better suited to wetland wildlife hab- 
itat than to most other uses. Capability unit IVw-9; 
woodland suitability subclass 3w. 


Casco series 


The Casco series consists of well drained, gently 
sloping and sloping soils on outwash plains and 
morainic ridges. The native vegetation is sugar maple 
and red oak. 

In a representative profile the surface layer is very 
dark grayish brown sandy loam about 4 inches thick. 
The subsurface layer is brown sandy loam about 5 
inches thick. The subsoil is about 9 inches thick; it is 
dark brown, firm sandy clay loam in the upper part; 
and brown, very friable gravelly loam in the lower 
part. The substratum is yellowish brown, loose gravelly 
sand to a depth of about 60 inches. 

The available water capacity is low. Permeability is 
moderate in the subsoil and very rapid in the substra- 
tum. These soils are seasonally saturated at a depth of 
more than 6 feet. The depth of the root zone is limited 
by the sand and gravel substratum. Natural fertility 
is medium, and the organic-matter content of the sur- 
face layer is low. 

Most areas of these soils are used for all farm crops 
commonly grown in the county. Casco soils are a good 
source of sand and gravel. 

Representative profile of Casco sandy loam, 2 to 6 
percent slopes, in a wooded area, 80 feet east and 700 
gs cout of the northwest corner of see. 36, T. 26 N., 


Al—0 to 4 inches; very dark grayish brown 
(10YR 3/2) sandy loam; weak medium 
subangular blocky structure; very fri- 
able; many roots; mildly alkaline; clear 
wavy boundary. 

A2—4 to 9 inches; brown (10YR 5/3) sandy 
loam; weak medium platy. structure; 
very friable; many roots; mildly alka- 
line; clear irregular boundary. 

B2t—9 to 15 inches; dark brown (7.5YR 4/4) 
sandy clay loam; moderate medium and 
fine subangular blocky structure; firm; 
common roots; thin patchy dark brown 
(7.5YR 3/2) clay films on ped faces and 
in root channels; mildly alkaline; clear 
wavy boundary. © 

B3—15 to 18 inches; brown (7.5YR 4/4) gravelly 
loam; weak medium subangular blocky 
structure; very friable; mildly alkaline; 
abrupt wavy boundary. 

C—18 to 60 inches; yellowish brown (10YR 5/4) 
gravelly sand; single grained; loose; 
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more than 35 percent coarse fragments; 
strongly effervescent; mildly alkaline. 

The solum is 10 to 24 inches thick and is commonly 
neutral or mildly alkaline. The C horizon is mildly 
- alkaline or moderately alkaline. In undisturbed areas 
are a thin, dark colored Al horizon and a dark grayish 
brown or brown A2 horizon. The Ap horizon, in culti- 
vated areas, is dark grayish brown or dark brown 
sandy loam. The B2t horizon is dark brown, brown, or 
reddish brown. It is sandy clay loam, clay. loam, or 
heavy loam. The C horizon has strata of poorly sorted 
to well sorted calcareous sand and gravel. Coarse frag- 
ments make up more than 35 percent, by volume. 

In Door County, annual temperature of these soils 
is a few degrees cooler than the defined range for the 
series, but this difference does not alter their useful- 
ness and behavior. 

Casco soils are near Alpena, Boyer, and Kiva soils. 
They have a higher clay content in the B horizon than 
those soils. The C horizon of Casco soils is mainly sand 
and gravel, whereas the C horizon of the Boyer soils is 
mainly sand. 

CcB—Casco sandy loam, 2 to 6 percent slopes. This 
gently sloping soil is on outwash plains and low 
morainic ridges. Most areas are elongated and are 10 
to 60 acres in size. This soil has the profile described 
as representative of the series. 

Included with this soil in mapping are small areas of 
Boyer soils. Also included are small areas of nearly 
level, eroded, and sloping Casco sandy loam and small 
areas of soils that have a loam surface layer. 

Runoff is medium. The hazard of erosion is moderate, 
and it is the main limitation of this soil. 

Some areas of this soil are used for corn, small 
grain, legumes, and pasture. Crop yields are limited in 
most years by low available water capacity. Some areas 
remain in native woodland. Management practices 
such as protection from water erosion and the use of 
green manure crops are necessary for sustained crop 
yields. If properly managed, this soil is moderately well 
suited to row crops commonly grown in the county. 
Sand and gravel pits are common on this soil. Capabil- 
ity unit II1Ie-8; woodland suitability subclass 3d. 

CcC2—Casco sandy loam, 6 to 12 percent slopes, 
eroded. This sloping soil is on outwash morainic ridges. 
Most areas are elongated and are 10 to 60 acres in size. 

This soil has a profile similar to the one described as 
representative of the series, but it is more eroded and 
has a thinner surface layer. This soil is also more sus- 
ceptible to erosion, more droughty, and generally pro- 
duces lower yields than the representative soil. 

Included with this soil in mapping are small areas of 
Boyer soils. Also included are small areas of gently 
sloping and slightly eroded Casco sandy loam and areas 
of soils that have a loam surface layer. 

Runoff is medium. The hazard of erosion is mod- 
erate, and it is the main limitation of this soil. 

Some areas of this soil are used for corn, small 
grain, legumes, and pasture. Crop yields are limited in 
most years by low available water capacity. Some areas 
also remain in native woodland. Management practices 
such as protection from water erosion and the use of 
green manure crops are necessary for sustained crop 
yields. Even if properly managed, this soil is poorly 
suited to row crops commonly grown in the county. 


Sand and gravel pits are common on this soil. Capabil- 


ity unit [Ve-8; woodland suitability subclass 3d. 


Cathro series 


The Cathro series consists of very poorly drained, 
nearly level, organic soils in old glacial lake basins and 
depressions. The native vegetation is northern white— 
cedar, white ash, white birch, tag alder, and redosier 
dogwood. 

In a representative profile the upper 30 inches is 

black muck that contains 20 to 30 percent recognizable 
plant fibers if undisturbed. The upper 3 inches of the 
substratum is gray, very firm clay loam. The lower part 
of the substratum is brown, firm loam to a depth of 
about 60 inches. There are mottles in the substratum. 
__ The available water capacity is very high. Permeabil- 
ity is moderately rapid in the organic layers and mod- 
erate in the substratum. These soils are saturated at a 
depth of less than 1 foot unless they are drained. If 
undrained, the depth of the root zone is limited by the 
water table. Natural fertility is low, and the organic- 
matter content of the surface layer is very high. 

If drained, areas of these soils are used for im- 
proved pasture. 

Representative profile of Cathro muck in a wooded 
area, 800 feet north and 440 feet east of the southwest 
corner of sec. 35, T. 26 N., R. 25 E.: 

Oal—0 to 15 inches; black (10YR 2/1) broken 
face and rubbed sapric material; less 
than 20 percent fibers, less than 10 per- 
cent rubbed; weak medium subangular 
blocky structure parting to moderate and 
fine medium granular; primarily herba- 
ceous fibers; neutral; clear wavy bound- 


ary. 

Oa2—15 to 27 inches; black (10YR 2/1) broken 
face and rubbed sapric material: less 
than 30 percent fibers, less than 10 
percent rubbed; weak medium platy 
structure parting to moderate fine and 
medium granular; primarily herbaceous 
fibers; neutral; abrupt wavy boundary. 

Oa8—27 to 30 inches; black (10YR 2/1) broken 
face and rubbed sapric material; less 
than 380 percent fibers, less than 10 
percent rubbed; massive; primarily her- 
baceous fibers; abundant sand grains; 
neutral; abrupt wavy boundary. 

TIC1g—30 to 33 inches; gray (10YR 5/1) light: 
clay loam; common medium distinct 
yellowish brown (10YR 5/4) mottles; 


massive; very firm, sticky; strongly 
effervescent; mildly alkaline; clear wavy 
boundary. 


TIC2—33 to 60 inches; brown (10YR 5/8) loam: 
common medium distinct gray (10YR 
5/1) mottles; massive; firm, slightly 
oi strongly effervescent; mildy alka- 
ine. 

The organic horizons are commonly neutral and are 
16 to 51 inches thick. In some pedons, the reaction is 
medium acid to mildly alkaline. The organic material 
ranges in degree of decomposition and is commonly 
very dark gray or black. The IIC horizon ranges from 
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neutral to moderately alkaline. It is mainly loam, silt 
loam, or sandy loam, but in places it includes thin 
layers of fine sand, silty clay loam, or clay loam. 

Cathro soils are near Carbondale and Suamico soils. 
They have a thinner organic layer than Carbondale 
soils and they do not have the clayey C horizon that 
Suamico soils have. 

Cm—Cathro muck. This nearly level soil is in old 
glacial lake basins and depressions. Slopes are 0 to 2 
percent. Most areas are irregular in shape and are 5 
to 100 acres in size. 

Included with this soil in mapping are small areas of 
Carbondale and Suamico soils. Also included are small 
seep areas of gently sloping soils. 

Runoff is very slow. The hazard of erosion is slight. 
Wetness is the main limitation of this soil. This soil is 
likely to be ponded during wet seasons and after heavy 
rains. Surface drainage removes excess water rapidly. 
Deep ditches and subsurface drainage remove internal 
water if outlets are available. 

Even if drained, this soil is poorly suited to crops 
commonly grown in the county because of the frost 
hazard. Undrained areas are used for unimproved 
pasture, but are better suited to wetland wildlife 
habitat than to most other uses. Capability unit 
IVw-7; woodland suitability subclass 3w. 


Chippeny series 


The Chippeny series consists of very poorly drained, 
nearly level, organic soils in shallow old glacial lake 
basins. The native vegetation is northern white cedar, 
balsam fir, white ash, white birch, and tag alder. 

In a representative profile the upper 10 inches is 
dark reddish brown muck that contains about 20 per- 
cent recognizable plant fibers if undisturbed. The next 
17 inches is black muck that contains about 30 percent 
recognizable plant fibers if undisturbed. The upper 6 
inches of the substratum is light yellowish brown 
gravel and stones, The next 5 inches of the substratum 
is pale brown loamy fine sand. Dolomite bedrock is at 
a depth of about 38 inches. 

The available water capacity is high. Permeability is 

moderately slow to moderate. These soils are saturated 
at a depth of less than 1 foot unless they are drained. 
If the soils are not drained, the depth of the root zone 
is limited by the water table. Natural fertility is low, 
and the organic-matter content of the surface layer is 
very high. 
_ Most areas of these soils are undrained and remain 
in native vegetation. Undrained areas provide very 
good wetland wildlife habitat. A few areas are used for 
unimproved pasture. 

Representative profile of Chippeny muck in a wooded 
area, 1,400 feet west and 100 feet south of the center 
of sec. 29, T. 29, N., R. 26 E.: 

Oal—0 to 10 inches; dark reddish brown (5YR 
2/2) broken face and rubbed sapric 
material; about 20 percent fibers, less 
than 5 percent rubbed; weak fine gran- 
ular structure; very friable; mixed her- 
baceous and woody fibers; neutral; 
gradual wavy boundary. 

Oa2—10 to 27 inches; black (SYR 2/1) broken 
face and rubbed sapric material; about 


30 percent fibers, less than 10 percent 
rubbed; weak medium subangular blocky 
structure parting to weak fine granular; 
very friable; mixed herbaceous and 
woody fibers; mildly alkaline; clear wavy 


boundary. 

IiC1—27 to 33 inches; light yellowish brown 
(10YR 6/4) dolomite gravel and stones, 
Y% to 10 inches in diameter; some coat- 
ings from the overlying organic horizons; 
abrupt smooth boundary. 

JIC2—83 to 38 inches; pale brown (10YR 6/3) 
loamy fine sand; massive; nonsticky; 
some dolomite fragments and small snail 
shell fragments present; strongly effer- 
vescent; mildly alkaline. 

R—38 inches; light gray (10YR 7/2) dolomite 
bedrock. 

The organic horizons are commonly neutral to mildly 
alkaline but range to medium acid in some pedons. The 
depth to dolomite bedrock is 24 to 51 inches. Woody 
fragments range from 1% to 3 inches in diameter and 
occur at random throughout the organic material. They 
occupy less than 15 percent of the volume. The IIC 
horizon is neutral to moderately alkaline and ranges 
from very dark gray to light yellowish brown. It is 
commonly loamy fine sand but ranges to silty clay loam 
in some pedons. The content of coarse fragments in the 
TIC horizon is extremely variable. 

Chippeny soils are near Bonduel and Namur soils. 
They are wetter and have a 24- to 51-inch-thick organic 
layer which the Bonduel and Namur soils do not have. 
The depth to dolomite bedrock also is greater than in 
Namur soils. 

Cp—Chippeny muck. This nearly level soil is in old 
glacial lake basins. Slopes are 0 to 2 percent. Most 
areas are elongated and are 10 to 60 acres in size. 

Included with this soil in mapping are small areas of 
Bonduel and Namur soils. 

Runoff is very slow. The hazard of erosion is slight. 
Wetness is the main limitation of this soil. This soil is 
likely to be ponded during wet seasons and after heavy 
rains. Surface drainage removes excess water rapidly. 
The underlying dolomite bedrock limits the use of deep 
ditches and subsurface drainage. 

Even if drained the soil is poorly suited to crops 
commonly grown in the county because of the frost 
hazard. Undrained areas are better suited to wetland 
wildlife habitat than to most other uses. Capability unit 
VIIs-10; woodland suitability subclass 3w. 


Deford series 


The Deford series consists of poorly drained, nearly 
level soils in depressions on outwash plains and in old 
glacial lake basins. The native vegetation is American 
elm, white ash, and northern white—cedar. 

In a representative profile the surface layer is black 
loamy fine sand about 4 inches thick. The substratum 
is pinkish gray and light brownish gray, loose fine sand 
to a depth of about 60 inches. 

The available water capacity is low, and permeability 
is rapid. These soils are seasonally saturated at a depth 
of less than 1 foot unless they are drained. If undrained, 
the depth of the root zone is limited by the water table. 
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Natural fertility is low, and the organic-matter content 
of the surface layer is high. 

If drained, these soils are used for most general 
farm crops commonly grown in the county. Undrained 
areas provide good wetland wildlife habitat. A few 
areas are used for unimproved pasture. . 

Representative profile of Deford loamy fine sand in 
a wooded area, 760 feet east and 600 feet north of the 
southwest corner of the SE14 sec. 17, T. 30 N., R. 28 E.: 

A1—O0 to 4 inches; black (10YR 2/1) loamy fine 
sand; very weak fine granular structure; 
very friable; slightly acid; abrupt wavy 
boundary. 

C1—4 to 21 inches; pinkish gray (7.5YR 6/2) fine 
sand; single grained; loose; neutral; 
clear wavy boundary. 

C2—21 to 60 inches; light brownish gray (10YR 
6/2) fine sand; single grained; loose; 
neutral. : 

The reaction is commonly slightly acid to mildly alka- 
line to a depth of 60 inches but ranges from medium 
acid to moderately alkaline in some pedons. The A 
horizon is 4 to 8 inches thick. The C horizon is light 
brownish gray, gray, or pinkish gray. It is commonly 
fine sand but ranges to very fine sand or loamy fine 
sand. The content of coarse fragments is less than 5 
percent, by volume. ; 

Deford soils are near Markey, Rousseau, and Wainola 
soils. They are not so poorly drained as Markey soils, 
and they do not have the thick organic layer of those 
soils. Deford soils are more poorly drained than Rous- 
seau and Wainola soils. _ 

De—Deford loamy fine sand. This nearly level soil is 
in depressions of sandy glacial outwash and on lake 
plains. Slopes are 0 to 2 percent. Most areas are irreg- 
ular in shape and are 5 to 150 acres in size. 

Included with this soil in mapping are small areas 
of Markey and Wainola soils. Also included are small 
areas of soils that have a fine sandy loam or muck sur- 
face layer. 

Runoff is very slow. The hazard of erosion is slight. 
Wetness is the main limitation of this soil. This soil re- 
ceives runoff from adjoining areas and is likely to be 
ponded during wet seasons and after heavy rains. Sur- 
face drainage removes excess surface water rapidly. 
Deep ditches provide internal drainage. 

If drained, this soil is used for corn, small grain, red 
clover, and pasture. Some truck crops are also grown. 
Even if drained this soil is poorly suited to most of the 
crops commonly grown in the county because of low 
available water capacity and frost hazard. Undrained 
areas are used for unimproved pasture, but are better 
suited to wetland wildlife habitat than to most other 
uses. Capability unit IVw-5; woodland suitability sub- 
class 4w. 


Duel series 


The Duel series consists of well drained, nearly level 
and gently sloping soils on glacial outwash plains where 
dolomite bedrock is at a depth of 20 to 40 inches. The 
Hang vegetation is sugar maple, aspen, and white 

irch. 

In a representative profile the surface layer is black 
loamy sand about 2 inches thick. The subsurface layer 


is grayish brown sand about 1 inch thick. The subsoil 
is about 18 inches thick; it is reddish brown, very 
friable sand in the upper part and dark reddish brown, 
very friable sand in the lower part. The substratum is 
brown, very friable loamy sand about 12 inches thick. 
The dolomite bedrock is at a depth of about 28 inches. 

The available water capacity is very low, and per- 
meability is rapid. These soils are saturated at a depth 
of more than 6 feet. The depth of the root zone is 
limited by the dolomite bedrock. Natural fertility and 
the organic-matter content of the surface layer are low. 

Most areas of these soils are used for farm crops 
commonly grown in the county. Some areas remain in 
native woodland. 

Representative profile of Duel loamy sand, 1 to 6 
percent slopes, in a wooded area, 940 feet south and 
200 feet west of the northeast corner of the SE14 sec. 
15, T. 29 N., R. 27 E.: 

A1—0 to 2 inches; black (N 2/0) loamy sand; 
moderate fine and very fine subangular 
blocky structure; very friable; many 
roots; slightly acid; clear smooth bound- 


ary. 

A2—2 to 3 inches; grayish brown (10YR 5/2) 
sand; weak fine and very fine subangular 
blocky structure; loose; many roots; 
slightly acid; clear wavy boundary. 

B21ir—3 to 10 inches; reddish brown (5YR 4/4) 
sand; weak medium subangular blocky 
structure; very friable; many roots; 
slightly acid; clear wavy boundary. 

B22ir—10 to 16 inches; dark reddish brown 
(5YR 3/4) sand; weak medium sub- 
angular blocky structure; very friable; 
many roots; few dolomite fragments; 
neutral; clear smooth boundary. 

C—16 to 28 inches; brown (10YR 4/3) loamy 
sand; weak medium subangular blocky 
structure; very friable; many roots to 20 
inches; 14- to 2-inch diameter dolomite 
fragments make up 20 percent of the 
horizon; slightly effervescent; mildly 

. alkaline; abrupt smooth boundary. 

R—28 inches; light gray (10YR 7/2) consolidated 
dolomite bedrock. 

The solum is 14 to 35 inches thick. The upper part is 
commonly slightly acid but ranges to strongly acid in 
some pedons, and the lower part is commonly slightly 
acid to neutral but ranges to strongly acid. Content of 
coarse fragments in the C horizon ranges from 10 to 
20 percent, by volume. The depth to dolomite is 20 to 
40 inches. 

Duel soils are near Duel Variant, Longrie, and 
Summerville soils, They have a higher sand content 
than Longrie and Summerville soils. Duel soils are 
underlain by bedrock at a depth of 20 to 40 inches, 
whereas Summerville soils are underlain by bedrock at 
a depth of less than 20 inches. Duel soils are not so wet 
as Duel Variant soils. 

DuB—Duel loamy sand, 1 to 6 percent slopes. This 
nearly level and gently sloping soil is on glacial out- 
wash plains that are underlain by dolomite bedrock at 
a depth between 20 and 40 inches. Most areas are 
irregular in shape and are 5 to 25 acres in size. Bedrock 
outcrops are in some places. 
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Included with this soil in mapping are small areas 
of Duel Variant and Rousseau soils. Also included are 
small areas of a sloping Duel loamy sand and small 
areas of soils that have a sandy loam surface layer. In 
places where this soil is adjacent to Rousseau soils, 
small areas are underlain by dolomite at a depth of 40 
to 60 inches. The lower part of the subsoil and the sub- 
stratum are mottled in some places. 

Runoff is slow. The hazard of erosion is moderate. 
Droughtiness is ‘the main limitation. 

Some areas of this soil are used for corn, small grain, 
legumes, and pasture. Crop yields during most seasons 
are limited by the very low available water capacity. 
Other areas remain in pasture or native woodland. 
Management practices such as the use of green manure 
crops and supplemental irrigation are necessary for 
dependable crop production. Even if properly managed, 
this soil is poorly suited to crops commonly grown in 
the county. It is better suited to woodland or wildlife 
habitat than to most other uses. Capability unit IVs-3; 
woodland suitability subclass 3s. 


Duel Variant 


The Duel Variant consists of somewhat poorly 
drained and poorly drained, nearly level soils on glacial 
outwash plains where dolomite bedrock is at a depth of 
24 to 40 inches. The native vegetation is American elm, 
sugar maple, white ash, and northern white—cedar. 

In a representative profile the surface layer is black 
sandy loam about 9 inches thick. The upper part of the 
substratum is light brownish gray, loose sand about 8 
inches thick. The lower part of the substratum is light 
gray, loose sand about 15 inches thick. The underlying 
dolomite bedrock is at a depth of about 32 inches. 

The available water capacity is very low, and per- 
meability is rapid. These soils are seasonally saturated 
at a depth of less than 3 feet unless they are drained. 
If the soils are not drained, the depth of the root zone 
is limited by the water table. Natural fertility is me- 
dium, and the organic matter content of the surface 
layer is moderate. 

If drained, most areas of these soils are used for 
most general farm crops commonly grown in the 
county. Undrained areas provide good wetland wildlife 
habitat. Some areas are used for unimproved pasture. 

Representative profile of Duel Variant sandy loam in 
a wooded area, 1,440 feet east and 1,100 feet north of 
the center of sec. 12, T. 27 N., R. 26 E.: 

A1—0 to 9 inches; black (N 2/0) sandy loam; 
weak medium granular structure; very 
friable; high organie-matter content; 
neutral; abrupt wavy boundary. 

C1—9 to 17 inches; light brownish gray (10YR 
6/2) sand; single grained; loose; mildly 
alkaline; clear wavy boundary. 

C2—17 to 32 inches; light gray (10YR 7/2) sand; 
single grained; loose; mildly alkaline; 
abrupt wavy boundary. 

R32 inches; light gray (10YR 7/2) consolidated 

dolomite bedrock. 

The profile is neutral or mildly alkaline throughout. 
The Al horizon is 6 to 10 inches thick. In some places, 
there is a thin organic layer overlying it. The depth to 
bedrock is 24 to 40 inches. 


Duel Variant soils are near Bonduel Wet Variant, 
Duel, and Summerville soils. They have more sand 
throughout the profile than Bonduel Wet Variant soils. 
Duel Variant soils are wetter and are underlain by 
bedrock at a greater depth than the well drained Sum- 
merville soils. They are also wetter than Duel soils. 

Dv—Duel Variant sandy loam. This nearly level soil 
is in depressions on glacial outwash plains where dolo- 
mite bedrock is at a depth of 24 to 40 inches. Slopes are 
0 to 2 percent. Most areas are irregular in shape and 
are 5 to 25 acres in size. Dolomite bedrock outcrops are 
in some places. 

Included with this soil in mapping are small areas 
of Bonduel Wet Variant and Duel soils. Also included 
are small areas of soils that have a loamy sand surface 
layer. In places, dolomite bedrock is at a depth of 40 to 
60 inches. 

Runoff is slow. The hazard of erosion is slight. Wet- 
ness is the main limitation. This soil receives runoff 
from adjoining areas and is likely to be ponded during 
wet seasons and after heavy rains. Surface drainage 
removes excess water rapidly. The underlying dolomite 
bedrock limits the use of deep ditches and tile drains. 

This soil is poorly suited to crops commonly grown 
in the county, even if drained. Undrained areas are 
used for unimproved pasture, but are better suited to 
wetland wildlife habitat than to most other uses. Ca- 
pability unit IVw—5 ; woodland suitability subclass 4w. 


Emmet series 


The Emmet series consists of well drained and mod- 
erately well drained, nearly level to very steep soils on 
glacial till plains and ridges. The native vegetation is 
sugar maple, red oak, American beech, and some white 
pine. 

In a representative profile the surface layer is very 
dark grayish brown sandy loam about 9 inches thick. 
The upper 9 inches of the subsoil is brown, very friable 
loamy sand; the next 6 inches is brown, friable sandy 
loam that is slightly hard when dry; the next 3 inches 
is reddish brown, firm, heavy loam; and the lower 7 
inches is reddish brown, friable sandy loam. The sub- 
stratum is light brown, friable sandy loam to a depth 
of about 60 inches. 

The available water capacity is moderate. Permeabil- 
ity is moderate in the subsoil and moderately rapid in 
the substratum. These soils are seasonally saturated at 
a depth of 2.5 feet to more than 6 feet. The depth of the 
root zone is more than 6 feet. Natural fertility and the 
organic-matter content of the surface layer are low. 

Most gently sloping and sloping areas of these soils 
are used for all farm crops commonly grown in the 
county. Most moderately steep, steep, and very steep 
areas are used for hay, pasture, woodland, or wildlife 
habitat. 

Representative profile of Emmet sandy loam, 2 to 6 
percent slopes, in a cultivated field, 1,220 feet west and 
300 feet_north of the southeast corner of the SW14 
sec. 16, T. 28 N., R. 25 E.: 

Ap—0 to 9 inches; very dark grayish brown 
(10YR 3/2) sandy loam; moderate fine 
granular structure; very friable; slightly 
acid; abrupt smooth boundary. 

Bir—9 to 18 inches; brown (7.5YR 4/4) loamy 
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sand; weak fine subangular blocky struc- 
ture; very friable; slightly acid; gradual 
wavy boundary. 

A2—18 to 24 inches: brown (10YR 5/3) sandy 
loam; weak medium subangular blocky 
structure; friable; slightly acid; clear 
wavy boundary. 

B2t—24 to 27 inches; reddish brown (5YR 4/4) 
heavy loam; moderate medium and coarse 
subangular blocky structure; firm; neu- 
tral; clear wavy boundary. 

B3—27 to 34 inches; reddish brown (5YR 5/4) 
sandy loam; weak coarse subangular 
blocky structure; friable; neutral; clear 
irregular boundary. 

C—34 to 60 inches; light brown (7.5YR 6/4) 
sandy loam; weak medium subangular 
blocky structure; friable; strongly effer- 
vescent; mildly alkaline. 

The solum is 24 to 40 inches thick and is slightly acid 
to neutral. The C horizon ranges from mildly alkaline 
to moderately alkaline. The Al horizon is very dark 
gray or very dark grayish brown. In cultivated areas, 
the Ap horizon is very dark grayish brown or dark 
grayish brown. Where present, the A2 horizon is sandy 
loam or loamy sand. It underlies the Bir horizon and is 
dominantly grayish brown or brown. The Bir horizon 
is dark brown, brown, or strong brown. It is dom- 
inantly loamy sand but ranges to sandy loam. The Bt 
horizon is dark brown, brown, or dark yellowish brown 
heavy sandy loam, loam, or sandy clay loam. The C 
horizon is brown, light brown, or light yellowish brown 
sandy loam. Coarse fragments in this horizon range 
from 5 to 15 percent, by volume. 

Emmet soils are near Omena soils. They have a 
thicker solum than Omena soils. 

EmA—Emmet sandy loam, 0 to 2 percent slopes. 
This nearly level soil is on glacial till plains. Most areas 
are irregular in shape and are 2 to 150 acres in size. 

This soil has a profile similar to the one described 
as representative of the series, but it has a thicker 
surface layer. This soil also is less susceptible to ero- 
sion than the representative soil. 

Included with this soil in mapping are small areas 
of Omena Variant, Longrie, and Solona soils. Also in- 
cluded are small areas of gently sloping Emmet soils. 

Runoff is slow. The hazard of erosion is slight. 
Droughtiness is the main limitation of this soil. 

Most areas of this soil are used for corn, small grain, 
legumes, and pasture. Truck and orchard crops are also 
grown. Management practices such as the use of green 
manure crops and barnyard manure are necessary to 
sustain crop yields. If properly managed, this soil is 
well suited to all crops, including apples and cherries, 
that are commonly grown in the county. Capability 
unit IIs-1; woodland suitability subclass 20. 

EmB—Emmet sandy loam, 2 to 6 percent slopes. 
This gently sloping soil is on glacial till plains. Most 
areas are irregular in shape and are 3 to 80 acres in 
size. This soil has the profile described as representa- 
tive of the series. 

Included with this soil in mapping are small areas of 
Omena soils. Also included are small areas of Emmet 
sandy loam, 6 to 12 percent slopes, and small areas of 
ei soils that have a loam or a loamy sand surface 
ayer. 


Runoff is slow. The hazard of erosion is moderate, 
and it is the main limitation of this soil (fig. 8). 

Most areas of this soil are used for corn, small grain, 
legumes, and pasture. Truck crops and fruit trees are 
also grown. Management practices such as protection 
from water erosion and use of green manure crops and 
barnyard manure are necessary for sustained crop 
yields. If properly managed, this soil is well suited to 
all crops, Including orchard crops, that are commonly 
grown in the county. Capability unit Ile-2; woodland 
suitability subclass 20. 

EmC2—Emmet sandy loam, 6 to 12 percent slopes, 
eroded. This sloping soil is on glacial till plains. Most 
areas are irregular in shape and are 3 to 80 acres in 
size. 

This soil has a profile similar to the one described as 
representative of the series, but it has a thinner surface 
layer and subsoil. This soil is more susceptible to ero- 
sion, is somewhat more droughty, and generally pro- 
duces lower yields than the representative soil. 

Included with this soil in mapping are small areas 
of Omena soils. Also included are small areas of gently 
sloping and moderately steep Emmet sandy loams and 
small areas of soils that have a loam or loamy sand sur- 
face layer. 

Runoff is medium. The hazard of erosion is moderate, 
and it is the main limitation of this soil. 

Most areas of this soil are used for corn, small 
grain, legumes, and pasture. Truck crops and fruit 
trees are also grown. Management practices such as 
protection from water erosion and the use of green 
manure crops and barnyard manure are necessary for 
sustained crop yields. If properly managed, this soil 
is moderately well suited to row crops commonly grown 
in the county and moderately well suited to orchard 
crops. Capability unit [le—2; woodland suitability sub- 
class 20, 

EmD2—Emmet sandy loam, 12 to 20 percent slopes, 
eroded. This moderately steep soil is on glacial till 
ridges. Most areas are irregular in shape and are 8 to 
80 acres in size. 

This soil has a profile similar to the one described as 
representative of the series, but it has a thinner sur- 
face layer and subsoil. This soil is more susceptible to 
erosion, is more droughty, and produces lower yields 
than gently sloping and sloping Emmet sandy loams. 
This soil is too steep for the use of most tractor-drawn 
implements. 

Included with this soil in mapping are small areas 
of Omena soils. Also included are small areas of slop- 
ing Emmet sandy loam and small areas of soils that 
have a loamy sand surface layer. 

Runoff is medium. The hazard of erosion is severe, 
and it is the main limitation of this soil. 

Most areas of this soil are used for permanent hay, 
unimproved pasture, native woodland, or wildlife habi- 
tat. Management practices such as erosion control and 
use of green manure crops and barnyard manure are 
necessary for dependable crop production. This soil is 
poorly suited to row crops commonly grown in the 
county. Capability unit IVe-2; woodland suitability 
subclass 2r. 

EmE—Emmet sandy loam, 20 to 35 percent slopes. 
This steep and very steep soil is on glacial till ridges. 
Most areas are elongated in shape and are 5 to 40 acres 
in size. 
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Figure 3.—Typical area of Emmet soils. In the background, contour strips have been established to control erosion. 


This soil has a profile similar to the one described as 
representative of the series, but it has a thinner sur- 
face layer. This soil is more susceptible to erosion and 
is more droughty than gently sloping, sloping, and 
moderately steep Emmet sandy loams. This soil is too 
steep for use of tractor-drawn implements. 

Included with this soil in mapping are small areas 
of Omena soils. Also included are small areas of soils 
that have a loamy surface layer and some areas of soils 
that have slopes of more than 35 percent. 

Runoff is rapid. The hazard of erosion is very severe, 
and it is the main limitation of this soil. 

This soil is used for unimproved pasture, native 
woodland, or wildlife habitat. Management practices 
such as erosion control and use of green manure crops 
and barnyard manure are necessary for dependable 
crop production. This soil is generally unsuited to crops 
commonly grown in the county. Capability unit VIe2; 
woodland suitability subclass 2r. 


Fabius series 


The Fabius series consists of somewhat poorly 
drained, nearly level soils on outwash plains. The na- 
tive vegetation is American elm, white oak, and red- 
osier dogwood. 

In a representative profile the surface layer is very 
dark gray silt loam about 5 inches thick. The subsur- 
face layer is mottled, brown loam about 2 inches thick. 
The subsoil is about 12 inches thick and is mottled; it 


is dark yellowish brown, friable sandy clay loam in the 
upper part and dark brown, friable heavy sandy loam 
in the lower part. The substratum, to a depth of about 
60 inches, is brown gravelly sand. 

The available water capacity is low. Permeability is 
moderate in the subsoil and rapid in the substratum. 
These soils are seasonally saturated at a depth of 1.5 
to 2.0 feet unless they are drained. If the soils are not 
drained, the depth of the root zone is limited by the 
water table. Natural fertility is medium, and the 
organic-matter content of the surface layer is moderate. 

If drained, most areas of these soils are used for pas- 
ture or for general farm crops commonly grown in the 
county. Undrained areas provide good wetland wildlife 
habitat. A few areas are used for unimproved pasture. 

Representative profile of Fabius silt loam in an un- 
cultivated area, 80 feet west and 90 feet north of the 
Senet corner of the SWY, sec. 38, T. 28 N., R. 
25 E.: 

A1—0O to 5 inches; very dark gray (10YR 3/1) 
silt loam; moderate medium granular 
structure; very friable; many roots; 
neutral; clear smooth boundary. 

A2—5 to 7 inches; brown (10YR 4/3) loam: com- 
mon fine prominent yellowish brown 
(10YR 5/6) and common fine faint gray- 
ish brown (10YR 5/2) mottles; weak 
coarse granular structure; very friable; 
many roots; many earthworm casts; neu- 
tral; clear irregular boundary. 
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B21it—7 to 15 inches; dark yellowish brown (L0YR 
8/4) sandy clay loam; common fine dis- 
tinct yellowish brown (10YR 5/6) and 
many medium distinet grayish brown 
(10YR 5/2) mottles; weak medium sub- 
angular blocky structure; friable; many 
roots to 9 inches; few thin clay films on 
ped faces and in pores; neutral; clear 
irregular boundary. 

B22t—15 to 19 inches; dark brown (10YR 3/8) 
heavy sandy loam; many medium prom- 
inent yellowish brown (10YR 5/6) and 
many medium distinct grayish brown 
(LOYR 5/2) mottles; weak medium sub- 
angular blocky structure; friable ; brown- 
ish yellow (10YR_ 6/6) 
dolomite fragments present; few thin 
clay films on ped faces and in pores; 
mildly alkaline; clear wavy boundary. 

TIC—19 to 60 inches; brown (7.5YR 5/4) gravelly 
sand; variegated colors throughout; 
single grained; loose; strongly efferves- 
cent; moderately alkaline. 

The solum is 10 to 24 inches thick. It is commonly 
neutral but ranges from medium acid to mildly alka- 
line in some pedons. The depth to mottling is 5 to 12 
inches. In cultivated areas, the Ap horizon is very dark 
grayish brown, very dark gray, or very dark brown 
and is 7 or more inches thick. The B horizon is sandy 
loam or sandy clay loam. The C horizon consists of 
strata of poorly sorted to well sorted, calcareous sand 
and gravel. It has more than 35 percent coarse frag- 
ments, by volume. 

In Door County these soils have colors that are lower 
in value in the B horizon and are a few degrees cooler 
than the defined range for the series. These differences 
do not alter their usefulness and behavior. 

Fabius soils are near the well drained Kiva soils. 
They have more clay in the B horizon than Kiva soils. 

Fa—Fabius silt loam. This nearly level soil is on out- 
wash plains. Slopes are 0 to 2 percent. Most areas are 
irregular in shape and are 5 to 50 acres in size. 

Included with this soil in mapping are small areas 
of Casco and Kiva soils. Also included are a few small 
areas of Fabius soils that have a loam or gravelly loam 
surface layer. 

Runoff is slow. The hazard of erosion is slight. Wet- 
ness is the main limitation of this soil. This soil receives 
runoff from adjoining areas and is likely to be ponded 
during wet seasons and after heavy rains. Surface 
drainage removes excess surface water rapidly. Deep 
ditches provide internal drainage. 

If drained, this soil is suited to corn, small grain, 
legumes such as red clover, and pasture. Undrained 
areas are used for unimproved pasture. Undrained 
areas provide good wetland wildlife habitat. Capabil- 
ity unit IIIw-—5; woodland suitability subclass 30. 


Fluvaquents 


Fu—Fluvaquents. The Fluvaquents consist of soils 
that formed in light and dark colored sediment that 
was deposited by streams on flood plains and the 
bottoms of narrow valleys. Slopes are 0 to 2 percent. 
These soils are subject to frequent flooding and to depo- 


weathered’ 


sition of fresh sediment when floodwaters recede. The 
sediment is stratified in most places and ranges from 
gravelly sand to clay loam. 

These soils are generally poorly drained, but in some 
places are small areas of well drained to somewhat 
poorly drained soils. Some small areas at slightly 
higher elevations are subject to periodic flooding. 

Fluvaquents are better suited to woodland, wildlife 
habitat, and limited pasture than to most other uses. 
Because of the flooding hazard, they are poorly suited 
to crops. Capability unit Vw-14; woodland suitability 
subclass 4w. , 


Gravel pits 


Gp—Gravel pits. Gravel pits are those areas where 
sand and gravel have been removed to a depth of sev- 
eral feet for use in highway construction and other 
engineering projects. Areas are 2 to 80 acres in size 
and are within or near areas of Alpena, Casco, and 
Kiva soils. 

Gravel pits are scattered throughout the county, and 
many are still in use. They are better suited to recrea- 
tional uses or to wildlife habitat than to most other 
uses. Not placed in a capability unit or a woodland 
suitability subclass. 


Kewaunee series 


The Kewaunee series consists of well drained and 
moderately well drained, nearly level to moderately 
steep soils on glacial till plains. The native vegetation 
is mostly red oak and sugar maple. 

In a representative profile the surface layer is dark 
yellowish brown silt loam about 8 inches thick. The 
subsurface layer is brown silt loam about 4 inches 
thick. The subsoil is about 16 inches thick; it is red- 
dish brown and yellowish brown, firm heavy clay loam 
in the upper part and reddish brown, very firm silty 
clay in the lower part. The substratum is reddish 
brown, very firm silty clay to a depth of about 60 
inches. 

The available water capacity is moderate, and per- 
meability is moderately slow. Some areas of these soils 
are seasonally ponded for short periods. The depth of 
the root zone is more than 6 feet. Natural fertility is 
high, and the organic-matter content of the surface 
layer is moderate. 

Most nearly level, gently sloping, and sloping areas 
of these soils are used for all farm crops commonly 
grown in the county. Most moderately steep areas are 
used for hay, pasture, or woodland. 

Representative profile of Kewaunee silt loam, 2 to 6 
percent slopes, in a cultivated field, 540 feet east and 
480 feet north of the southwest corner of the SE14 
sec. 32, T. 26 N., R. 23 E.: 

Ap—0 to 8 inches; dark yellowish brown (10YR 
3/4) silt loam; light brownish gray 
(10YR 6/2) dry; moderate fine subangu- 
lar blocky structure; friable; many roots; 
neutral; abrupt smooth boundary. 

A2—8 to 12 inches; brown (7.5YR 5/4) silt loam ; 
moderate medium subangular blocky 
structure; friable; many roots; neutral; 
clear irregular boundary. 
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B1—12 to 16 inches; reddish brown (5YR 4/4) 
and yellowish brown (7.5YR 5/4) heavy 
clay loam: moderate medium subangular 
blocky structure; firm; clean sand grains 
on ped faces; common roots; slightly 
acid; clear irregular boundary. 

B2t—16 to 25 inches; reddish brown (5YR 4/4) 
silty clay ; moderate medium angular and 
subangular blocky structure; very firm; 
thin patchy clay films on ped faces; com- 
mon roots; slightly acid; clear wavy 
boundary. ; 

B38—25 to 28 inches; reddish brown (2.5YR 4/4) 
silty clay; moderate medium subangular 
blocky structure; very firm; common 
roots; neutral; clear wavy boundary. 

C—28 to 60 inches; reddish brown (5YR 4/4) 
silty clay; moderate medium subangular 
blocky structure; very firm; strongly ef- 
fervescent; mildly alkaline. 

The solum is commonly slightly acid to neutral but 
ranges from medium acid to mildly alkaline in some 
pedons. The C horizon is commonly mildly alkaline but 
ranges to moderately alkaline in some places. The Ap 
horizon is very dark grayish brown, dark grayish 
brown, dark yellowish brown, or brown. The A2 hori- 
zon is dark grayish brown, brown, or yellowish brown. 
The B horizon is reddish brown, yellowish red, or red. 
It is commonly clay or silty clay but ranges to heavy 
clay loam or silty clay loam in some pedons. The C 
horizon is similar in color to the B horizon. It is com- 
monly silty clay or clay but ranges to silty clay loam. 
Content of coarse fragments is less than 10 percent, 
by volume. 

In Door County, the annual temperature of these 
soils is a few degrees cooler than the defined range for 
the series, but this difference does not alter their use- 
fulness and behavior. 

Kewaunee soils are near Kolberg, Manawa, Manistee, 
and Poygan soils. They are better drained than the 
somewhat poorly drained Manawa soils and the poorly 
drained Poygan soils. Kewaunee soils do not have the 
dolomite bedrock that underlies Kolberg soils at a depth 
of 20 to 40 inches, and they do not have the sandy A 
and B horizons of Manistee soils. 

KhA—Kewaunee silt loam, 0 to 2 percent slopes. 
This nearly level soil is on glacial ti plains. Most 
areas are irregular in shape and are 10 to 100 acres 
in size. 

This soil has a profile similar to the one described 
as representative of. the series, but it has a thicker 
surface layer. This soil also is less susceptible to ero- 
sion than the representative soil. 

Included with this soil in mapping are small areas of 
Kolberg and Manawa soils. Also included are small 
areas of gently sloping and sloping Kewaunee silt loam 
and small areas of soils in which dolomite bedrock is at 
a depth of 40 to 60 inches. 

Runoff is slow. The hazard of erosion is slight. The 
hazard of brief ponding during wet periods is the main 
limitation of this soil. Because the subsoil is clayey, 
rainwater does not readily enter this soil and the sur- 
face layer becomes saturated. This soil has poor tilth 
where the surface layer has been removed. It dries 


slowly in spring and is likely to be ponded after heavy: 


rains. Surface or subsurface drainage is used to re- 
move excess water rapidly. 

Most areas of this soil are used for corn, small grain, 
legumes, and pasture. Truck crops are also grown. 
Management practices such as the use of green manure 
crops and barnyard manure are necessary for sustained 
crop yields. If properly managed, this soil is well suited 
to all crops commonly grown in the county. Capability 
unit IIs—8; woodland suitability subclass 2c. 

KhB—Kewaunee silt loam, 2 to 6 percent slopes. 
This gently sloping soil is on glacial till plains. Most 
areas are irregular in shape and are 10 to 200 acres in 
size. This soil has the profile described as representa- 
tive of the series. 

Included with this soil in mapping are small areas of 
Kolberg, Manawa, and Omro soils. Also included are 
areas of nearly level and sloping Kewaunee silt loams; 
small areas of soils in which dolomite bedrock or loamy 
material are at a depth of 40 to 60 inches; and areas 
of gently sloping, eroded Kewaunee silt loam that has 
a reddish surface layer when plowed. 

Runoff is medium. The hazard of erosion is moderate, 
and it is the main limitation of this soil. Good tilth is 
more difficult to maintain on eroded areas. 

Most areas of this soil are used for corn, small grain, 
legumes, and pasture. Truck crops are also grown. 
Management practices such as erosion control and the 
use of green manure crops and barnyard manure are 
necessary for sustained crop yields. If properly man- 
aged, this soil is well suited to all crops commonly 
grown in the county. Capability unit Ile-6; woodland 
suitability subclass 2c. 

KhC2—-Kewaunee silt loam, 6 to 12 percent slopes, 
eroded. This sloping soil is on glacial till plains. Most 
areas are irregular in shape and are 5 to 100 acres in 
size, 

This soil has a profile similar to the one described as 
representative of the series, but it has a thinner, 
browner, less friable surface layer and a thinner sub- 
soil. This soil is more susceptible to erosion, and good 
tilth is more difficult to maintain on this soil. Crop 
yields generally are lower than on the nearly level 
and gently sloping Kewaunee silt loams. 

Included with this soil in mapping are small areas 
of Kolberg soils. Also included are small areas of gently 
sloping Kewaunee silt loam and small areas of soils 
that have a loamy substratum or dolomite bedrock at a 
depth of 40 to 60 inches. 

Runoff is medium. The hazard of erosion is moder- 
ate, and it is the main limitation of this soil. 

Most areas of this soil are used for corn, small grain, 
legumes, and pasture. Management practices such as 
erosion control measures and the use of green manure 
crops and barnyard manure are necessary for sustained 
crop yields. If properly managed, this soil is moder- 
ately well suited to all crops commonly grown in the 
county, Capability unit IIlIe-6; woodland suitability 
subclass 2c. 

KkD3—Kewaunee soils, 12 to 20 percent slopes, 
severely eroded. These moderately steep soils are on 
glacial till plains. Most areas are irregular in shape 
and are 5 to 35 acres in size. 

These soils have a profile similar to the one described 
as representative of the series, but the surface layer 
is reddish brown silt loam, loam, or clay loam and the 
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surface layer and subsoil are thinner. These soils are 
more susceptible to erosion, and good tilth is more diffi- 
cult to maintain on these soils than on the less steeply 
sloping Kewaunee soils. They are too steep for the use 
of most farm implements. . 

Included with this soil in mapping are small areas 
of sloping Kewaunee soils. Also included are small 
areas of soils that have slopes of more than 20 per- 
cent. 

Runoff is rapid. The hazard of erosion is severe, and 
it is the main limitation of this soil. 

Most areas of this soil are used for permanent hay 
or unimproved pasture. Management practices that 
maintain organic-matter content and good tilth, that 
reduce runoff, and that contro] erosion are needed. 
This soil is generally unsuited to row crops commonly 
grown in the county. Capability unit Vle-6; woodland 
suitability subclass 2c. 


Kiva series 

The Kiva series consists of well drained, gently slop- 
ing and sloping soils on outwash plains and old beach 
ridges. The native vegetation is sugar maple, aspen, 
and some northern white-cedar. ; 

In a representative profile the surface layer is black 
sandy loam about 3 inches thick. The subsurface layer 
is brown sandy loam about 2 inches thick. The subsoil 
is about 13 inches thick; it is dark brown, very friable 
sandy loam in the upper part and reddish brown, very 
friable sandy loam in the lower part. The substratum 
is brown, stratified, loose sand and gravel to a depth of 
about 60 inches. ae 

The available water capacity is low. Permeability is 
moderate in the subsoil and very rapid in the substra- 
tum. These soils are seasonally saturated for short 
periods at a depth of more than 6 feet. The depth of the 
root zone is limited by the sand and gravel substratum. 
Natural fertility and the organic-matter content of the 
surface layer are low. 

Most areas of these soils are used for hay, pasture, 
woodland, or wildlife habitat. They also are an excel- 
lent source of sand and gravel. 

Representative profile of Kiva sandy loam, 2 to 6 
percent slopes, in a wooded area, 300 feet west and 
120 feet north of the southeast corner of the SW 
sec. 14, T. 32N., R. 28 E:: ; 

01—1 inch to 0; primarily undecomposed organie 
material consisting of leaves, grass, ard 
roots. 

A1—0 to 8 inches; black (10YR 2/1) sandy loam; 
moderate medium granular structure; 
very friable; many roots; neutral; clear 
wavy boundary. 

A2—8 to 5 inches; brown (7.5YR 5/2) sandy 
loam; weak medium granular structure; 
very friable; many roots; neutral; abrupt 
wavy boundary. 

B21lir—5 to 13 inches; dark brown (7.5YR 4/4) 
sandy loam; weak fine subangular blocky 
structure; very friable; many roots; neu- 
tral; clear wavy boundary. 

B22ir—18 to 18 inches; reddish brown (5YR 4/4) 


sandy loam; weak fine subangular blocky 
structure; very friable; common roots; 
mildly alkaline; clear wavy boundary. 

TIC1—18 to 26 inches; brown (7.5YR 4/4) strati- 
fied sand and gravel; single grained; 
loose; few roots; slightly effervescent; 
mildly alkaline; clear wavy boundary. 

IIC2—26 to 60 inches; brown (7.5YR 5/4) strati- 
fied sand and gravel; single grained; 
pur slightly effervescent; mildly alka- 
ine. 

The solum is 10 to 24 inches thick. It is commonly 
neutral to mildly alkaline but ranges to slightly acid in 
some pedons, The Al horizon is very dark brown, very 
dark grayish brown, or black sandy loam or gravelly 
loam. The A2 horizon is brown or pale brown. The B 
horizon is dark brown or reddish brown sandy loam 
or loam. The C horizon consists of poorly sorted to well 
sorted sand and gravel. 

Kiva soils are near Alpena, Casco, and Fabius soils. 
They differ from Alpena soils in that they have a 
thicker solum. Kiva soils have less clay in the B hori- 
zon than Casco and Fabius soils, and they are better 
drained than Fabius soils. 

KmB—Kiva sandy loam, 2 to 6 percent slopes, This 
gently sloping soil is or outwash plains and low beach 
ridges. Most areas are elongated or irregular in shape 
and are 5 to 100 acres in size. This soil has the profile 
described as representative of the series. 

Included with this soil in mapping are small areas 
of Alpena soils. Also included are small areas of Kiva 
sandy loam, 6 to 12 percent slopes, and areas of soils in 
which dolomite bedrock is at a depth of 40 to 60 inches. 

Runoff is slow. The hazard of erosion is moderate. 
Droughtiness is the main limitation. 

Most areas of this soil are used for permanent pas- 
ture, native woodland, or wildlife habitat. Management 
is needed that regularly supplies organic matter and 
conserves moisture. Because of the low available water 
capacity, this soil is generally unsuited to crops com- 
monly grown in the county. Gravel pits are common on 
this soil. Capability unit VIs—5; woodland suitability 
subclass 2s. 

KmC—Kiva sandy loam, 6 to 12 percent slopes. This 
sloping soil is on old beach ridges. Most areas are elon- 
gated in shape and are 5 to 100 acres in size. 

This soil has a profile similar to the one described as 
representative of the series, but it has a thinner surface 
layer. This soil also is more susceptible to erosion and 
is more droughty. 

Included with this soil in mapping are small areas 
of Alpena soils. Also included are small areas of Kiva 
sandy loam, 2 to 6 percent slopes, and areas of soils in 
which dolomite bedrock is at a depth of 40 to 60 inches. 

Runoff is medium. The hazard of erosion is moder- 
ate. Droughtiness is the main limitation of this soil. 

Most areas of this soil are used for permanent pas- 
ture, native woodland, or wildlife habitat. Management 
is needed that regularly supplies organic matter and 
conserves moisture. Because of. the low available wa- 
ter capacity, this soil is generally unsuited to crops 
commonly grown in the county. Gravel pits are common 
on this soil. Capability unit VIs—5; woodland suitabil- 
ity subclass 2s. 
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Kolberg series 


The Kolberg series consists of well drained, nearly 
level to sloping soils on glacial till plains with underly- 
ing dolomite bedrock at a depth of 20 to 40 inches. The 
native vegetation is mostly red oak and sugar maple. 

In a representative profile the surface layer is very 
dark grayish brown silt loam about 7 inches thick. The 
subsurface layer, about 2 inches thick, is a mixture of 
brown silt loam and reddish brown clay loam. The sub- 
soil is about 24 inches thick; the upper part is a mix- 
ture of reddish brown, firm clay loam and brown silt 
loam; the middle part is reddish brown, firm silty clay; 
and the lower part is reddish brown, firm silty clay 
loam. The substratum, extending to the underlying 
dolomite bedrock, is reddish brown, firm heavy loam. 
Dolomite bedrock is at a depth of about 38 inches. 

The available water capacity is moderate. Perme- 
ability is moderately slow in the subsoil and moderate 
in the substratum. Some areas of these soils are season- 
ally ponded for short periods. Natural fertility is high, 
and the organic-matter content of the surface layer is 
moderate. 

Most areas of these soils are used for all farm crops 
commonly grown in the county. 

Representative profile of Kolberg silt loam, 2 to 6 
percent slopes, in a cultivated field, 200 feet west and 
30 feet south of the northeast corner of the SE14 sec. 
35, T. 27 N., R. 23 E.: 

Ap—0 to 7 inches; very dark grayish brown 
(10YR 3/2) silt loam; moderate medium 
subangular blocky structure; friable; 
many roots; neutral; abrupt smooth 
boundary. 

A&B—7 to 9 inches; brown (10YR 5/3) tongues 
(A2) of silt loam, 15 to 25 millimeters 
wide, occupy 50 to 70 percent of the hori- 
zon; weak medium platy structure; red- 
dish brown (5YR 4/4) clay loam (B2); 
weak medium subangular blocky struc- 
ture; friable; neutral; clear wavy bound- 


ary. 

B&A—9 to 15 inches; reddish brown (5YR 4/4) 
clay loam (B2); moderate medium sub- 
angular blocky structure; firm; brown 
(7.5YR 4/4) tongues of silt loam (A2), 
15 to 25 millimeters wide, penetrate this 
horizon and occupy 20 to 40 percent of 
it; weak medium platy structure; neu- 
tral; clear wavy boundary. 

B21t—15 to 22 inches; reddish brown (5YR 4/4) 
silty clay; moderate and strong medium 
subangular blocky structure; firm; con- 
tinuous clay films on ped faces; neutral; 
gradual wavy boundary. 

B22t—22 to 28 inches; reddish brown (5YR 4/4) 
silty clay; moderate medium subangular 
blocky structure; firm; continuous clay 
films on ped faces; mildly alkaline; clear 
wavy boundary. 

B3—28 to 33 inches; reddish brown (BYR 4/4) 
silty clay loam; weak medium subangular 
blocky structure; firm; mildly alkaline; 
abrupt wavy boundary. 


JIC—33 to 38 inches; reddish brown (SYR 5/4) 
heavy loam ; massive, some weak medium 
subangular blocky structure; firm; 
slightly effervescent; mildly alkaline; 
abrupt smooth boundary. 

ITR—38 inches; light gray (10YR 7/2) consoli- 
dated dolomite bedrock; shattered in the 
upper few inches and fissured to a depth 
of 10 feet or more. 

Thickness of the solum and depth to underlying dolo- 
mite are 20 to 40 inches. The solum is commonly neu- 
tral to mildly alkaline. Reaction of the Al or Ap horizon 
ranges to medium acid in some pedons. There are 
tongues of A2 horizon material surrounding columnlike 
peds of the B horizon or completely surrounding small, 
isolated remnants of the B horizon. The Bt horizon 
ranges from dark reddish brown to red. It is dom- 
inantly clay or silty clay, but it ranges to silty clay 
loam or has transitional heavy clay loam horizons in 
some places. The C horizon is loamy residuum from 
limestone 2 to 10 inches thick. It is commonly loam or 
clay loam, but ranges to gravelly loam in some pedons. 

Kolberg soils are near Kewaunee, Kolberg Variant, 
and Longrie soils. Kolberg soils have dolomite bedrock 
at a depth of 20 to 40 inches, whereas Kewaunee soils 
have dolomite bedrock at a depth of more than 40 
inches and Kolberg Variant soils have it at a depth of 
less than 20 inches. Kolberg soils formed in heavier 
textured glacial till than Longrie soils. 

KoA—Kolberg silt loam, 0 to 2 percent slopes. This 
nearly level soil is on glacial till plains that are under- 
lain by dolomite bedrock. Most areas are irregular in 
shape and are 10 to 100 acres in size. 

This soil has a profile similar to the one described as 
representative of the series, but it has a thicker surface 
layer. This soil also is less susceptible to erosion. 

Included with this soil in mapping are small areas of 
Kewaunee, Manawa, and Kolberg Variant soils. Also 
included are small areas of gently sloping Kolberg silt 
loam and areas of soils in which dolomite bedrock is at 
a depth of 40 to 60 inches. 

Runoff is slow. The hazard of erosion is slight. Brief 
ponding during wet periods and after rains is the main 
limitation of this soil. Rainwater does not readily enter 
the clayey subsoil, and the surface layer becomes satu- 
rated. Surface drainage is used to remove water 
rapidly. 

Most areas of this soil are used for corn, small grain, 
legumes, and pasture. Truck crops are also grown. 
Management practices such as a good fertilization pro- 
gram and use of green manure crops are necessary for 
sustained crop yields. If properly managed, this soil is 
well suited to all crops commonly grown in the county. 
Capability unit IIs—2; woodland suitability subclass 2c. 

KoB—Kolberg silt loam, 2 to 6 percent slopes. This 
gently sloping soil is on glacial till plains that are 
underlain by dolomite bedrock. Most areas are ir- 
regular in shape and are 5 to 100 acres in size. This 
soil has the profile described as representative of the 
series. 

Included with this soil in mapping are small areas 
of Kewaunee and Kolberg Variant soils. Also included 
are small areas of nearly level and sloping Kolberg silt 
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loam and areas of soils in which dolomite bedrock is at 
a depth of 40 to 60 inches. 

Runoff is medium. The hazard of erosion is moderate, 
and it is the main limitation of this soil. 

Most areas of this soil are used for corn, small grain, 
legumes, and pasture. Truck crops are also grown. 
Management practices such as erosion control, a good 
fertilization program, and the use of green manure 
crops are necessary for sustained crop yields. If prop- 
erly managed, this soil is well suited to all crops com- 
monly grown in the county. Capability unit Ie2; 
woodland suitability subclass 2c. 

KoC2—Kolberg silt loam, 6 to 12 percent slopes, 
eroded. This sloping soil is on glacial plains that are 
underlain by dolomite bedrock. Most areas are irregular 
in shape and are 5 to 50 acres in size. 

This soil has a profile similar to the one described as 
representative of the series, but it has a thinner, 
browner, and less friable surface layer and a thinner 
subsoil. This soil also is more susceptible to erosion, 
and good tilth is more difficult to maintain on this soil. 
Crop yields generally are lower than on the nearly 
level or gently sloping Kolberg soils. 

Included with this soil in mapping are small areas of 
Kewaunee and Kolberg Variant soils. Also included are 
small areas of gently sloping Kolberg silt loam, areas 
of soils in which dolomite bedrock is at a depth of 40 to 
60 inches, and a few areas where bedrock is exposed at 
the surface. 

Runoff is medium. The hazard of erosion is moder- 
ate, and it is the main limitation of this soil. 

Most areas of this soil are used for corn, small 
grain, legumes, and pasture. Management practices 
such as erosion control, a good fertilization program, 
and the use of green manure crops are necessary to sus- 
tain crop yields. If properly managed, this soil is mod- 
erately well suited to all crops commonly grown in the 
county. Capability unit IIIe-2; woodland suitability 
subclass 2c. 


Kolberg Variant 


The Kolberg Variant consists of well drained, nearly 
level to sloping soils on glacial till plains where the 
underlying dolomite bedrock is at a depth of 12 to 24 
inches. The native vegetation is mostly red oak and 
sugar maple. 

In a representative profile the surface layer is very 
dark grayish brown loam about 8 inches thick. The 
subsoil is about 10 inches thick. It is dark brown, fri- 
able loam in the upper part; dark yellowish brown and 
dark grayish brown, firm clay loam in the middle part; 
and reddish brown and dark reddish brown, firm clay 
loam in the lower part. Dolomite bedrock is at a depth 
of about 18 inches. 

The available water capacity is low, and permeabil- 
ity is moderately slow. These soils are seasonally satu- 
rated at a depth of 6 feet or more. The depth of the root 
zone is limited by the dolomite. Natural fertility is 
medium, and the organic-matter content of the surface 
layer is moderate. 

Most areas of these soils are used for all farm crops 
commonly grown in the county. 

Representative profile of Kolberg Variant loam, 1 to 
6 percent slopes, in a cultivated field, 700 feet south 


and 30 feet east of the northwest corner of sec. 29, T. 
26 N., R. 24 E.: 

Ap—0 to 8 inches; very dark grayish brown 
(10YR 3/2) loam; weak medium suban- 
gular blocky structure; friable; many 

; roots; neutral; abrupt smooth boundary. 

Bir—8 to 10 inches; dark brown (10YR 4/8) 
loam; moderate medium  subangular 
blocky structure; friable; many roots; 
neutral; abrupt wavy boundary. 

B&A—10 to 14 inches; dark yellowish brown 
(10YR 3/4) and dark grayish brown 
(10YR 4/2) clay loam; moderate medium 
subangular blocky structure; firm; albic 
tongues make up 20 to 40 percent of the 
horizon; common roots; neutral; clear ir- 
regular boundary. 

B2t—14 to 16 inches; reddish brown (5YR 4/4) 
heavy clay loam; weak medium angular 
blocky structure; firm; common roots; 
neutral; abrupt wavy boundary. 

B3—16 to 18 inches; dark reddish brown (5YR 
3/4) clay loam; moderate medium an- 
gular blocky structure; firm; common 

_ roots; neutral; abrupt wavy boundary. 

R—18 inches; light gray (10YR 7/2) consolidated 
dolomite bedrock. 

The solum is neutral to mildly alkaline. The depth to 
bedrock is 12 to 24 inches. The B2t horizon is dark 
reddish brown, reddish brown, or red. The Bt horizon 
is commonly clay loam but ranges to silty clay loam or 
silty clay. 

Kolberg Variant soils are associated with Kolberg 
and Summerville soils. They have a thinner solum over 
dolomite bedrock than Kolberg soils and a finer tex- 
tured subsoil than the typical Summerville soils. 

KvB—Kolherg Variant loam, 1 to 6 percent slopes. 
This nearly level and gently sloping soil is on_ glacial 
till plains that are underlain by dolomite bedrock. Most 
areas are irregular in shape and are 5 to 200 acres in 
size. This soil has the profile described as representative 
of the series, 

Included with this soil in mapping are small areas of 
Kolberg, Namur, and Summerville soils. Also included 
are small areas of sloping Kolberg Variant loam and 
areas where dolomite bedrock crops out. 

Runoff is medium. The hazard of erosion is slight, 
and it is the main limitation of this soil. 

Most areas of this soil are used for corn, small grain, 
legumes, and pasture. Management practices such as 
control of water erosion and the use of green manure 
crops and barnyard manure are necessary to sustain 
crop yields. If properly managed, this soil is moder- 
ately well suited to all crops commonly grown in the 
county. Some areas remain in native woodland. Capa- 
bility unit I[Ie-3; woodland suitability subclass 3d. 

KvC2—Kolberg Variant loam, 6 to 12 percent slopes, 
eroded. This sloping soil is on glacial till plains that are 
underlain by dolomite bedrock. Most areas are irregu- 
lar in shape and are 5 to 100 acres in size. 

This soil has a profile similar to the one described as 
representative of the variant, but it has a thinner sur- 
face layer. This soil has more surface stones and dolo- 
mite bedrock exposures. In some places, the upper part 


DOOR COUNTY, WISCONSIN 25 


of the subsoil has been incorporated into the plow layer 
by tillage. 

Tachied with this soil in mapping are small areas 
of Kolberg, Namur, and Summerville soils, Also in- 
cluded aré small areas of gently sloping Kolberg Vari- 
ant loam. 

Runoff is medium. The hazard of erosion is moder- 
ate, and it is the main limitation of this soil. 

Most areas of this soil are used for corn, small grain, 
legumes, and pasture. Some areas are in unimproved 
pasture and native woodland. Management is needed to 
maintain organic-matter content and good tilth, to re- 
duce runoff, and to control erosion. Even if managed 
well, this soil is poorly suited to row crops. Capability 
unit [Ve-3 ; woodland suitability subclass 3d. 


Longrie series 


The Longrie series consists of well drained, nearly 
level to sloping soils on glacial till plains where the 
underlying dolomite bedrock is at a depth of 20 to 40 
inches. The native vegetation is red oak, sugar maple, 
and white birch. 

In a representative profile the surface layer is black 
loam 3 inches thick. The subsurface layer is dark gray- 
ish brown sandy loam about 2 inches thick. The subsoil 
is about 18 inches thick. It is dark brown, friable sandy 
loam in the upper part; reddish brown, friable sandy 
loam in the middle part; and brown, friable loam in the 
lower part. The substratum is brown, very friable fine 
sandy loam about 7 inches thick. Dolomite bedrock is at 
a depth of about 30 inches. 

The available water capacity is low, and permeabil- 
ity is moderate. These soils are seasonally saturated 
at a depth of 6 feet or more. The depth of the root zone 
is limited by the bedrock. Natural fertility is medium, 
and the organic-matter content of the surface layer is 
moderate. 

Most areas of these soils are used for all farm crops 
commonly grown in the county. 

Representative profile of Longrie loam, 2 to 6 per- 
cent slopes, in a wooded area, 260 feet ple ay 40 feet 
nou of the center of sec. 29, T. 29 N., R. 2 

A1—O to 3 inches; black (10YR 3/1) ae mod- 
erate medium granular structure ; fri- 
able; many roots; neutral; abrupt wavy 
boundary. 

A2—83 to 5 inches; dark grayish brown (10YR 
4/2) sandy loam; weak medium granular 

structure; friable; many roots; slightly 
acid; abrupt smooth boundary. 

B2lir—5 to 8 inches; dark brown (7. 5YR 4/4) 
sandy loam; weak medium subangular 
blocky and weak medium granular struc- 
ture; friable; many roots; medium acid; 
abrup t wavy boundary 

B22ir—8 to it inches; haddiah brown (5YR 4/4) 
sandy loam; moderate medium subangu- 
lar blocky ‘structure: friable; common 
roots; thin patchy clay film in pores; neu- 
tral; clear wavy boundary. 

B3—14 to 23 inches; brown (7.5YR 4/4) light 
loam; moderate medium  subangular 
blocky structure; friable; common roots; 
neutral; clear wavy boundary. 


C—23 to 30 nee? brown (10YR 5/8) fine sandy 
loam; weak medium granular structure; 
very friable; slightly effervescent; mildly 
alkalin 

R—30 inches; Tight gray (10YR 7/2) consolidated 
bedrock. 

The solum is medium acid to neutral. Depth to dolo- 
mite bedrock is 20 to 40 inches. In some areas, the solum 
contains as much as 12 percent coarse fragments of 
gravelly, cobbly, flaggy, and stony sizes throughout. 
The Al horizon is black, very dark brown, or very dark 
gray. In cultivated areas, the Ap horizon is very dark 
gray, dark brown, or very dark brown. The A2 horizon 
is sandy loam or loam. The Bir horizon is brown or 
dark brown and is sandy loam or loam. The B3 horizon 
is predominantly reddish brown, brown, or dark brown. 
It is commonly loam but ranges to sandy loam or fine 
sandy loam. The C horizon is brown, light yellowish 
brown, or light brown sandy loam, loam, or fine sandy 
loam. It is dominantly mildly alkaline but ranges to 
moderately alkaline in places. 

Longrie soils are near Bonduel, Duel, Emmet, Kol- 
berg, and Summerville soils. They are better drained 
than Bonduel soils and have less sand than Duel soils. 
Longrie soils are underlain by dolomite bedrock at a 
depth of 20 to 40 inches, whereas Summerville soils 
have bedrock at a depth of 10 to 20 inches, and Emmet 
soils generally have dolomite bedrock at a depth of more 
than 5 feet. Longrie soils have more sand throughout 
the profile than Kolberg soils. 

LoA—Longrie loam, 0 to 2 percent slopes. This 
nearly level soil is on glacial till plains that are under- 
lain by dolomite bedrock. Most areas are irregular in 
shape and are 5 to 200 acres in size. 

This soil has a profile similar to the one described as 
representative of the series, but it has a thicker surface 
layer. This soil also is less ‘susceptible to erosion. 

Included with this soil in mapping are small areas of 
Kolberg Variant and Summerville soils. Also included 
are small areas of gently sloping Longrie loam and 
areas of soils in which dolomite bedrock is at a depth 
of 40 to 60 inches. Bedrock is exposed at the surface in 
some areas of this soil. 

Runoff is slow. The hazard of erosion is slight. 
Droughtiness is the main limitation of this soil. 

Most areas of this soil are used for corn, small grain, 
legumes, and pasture. Some areas remain in native 
woodland. Management practices such as the use of 
green manure crops and barnyard manure are neces- 
sary to sustain crop yields. If properly managed, this 
soil is well suited to most crops commonly grown in the 
county. Capability unit IIs—1; woodland suitability sub- 
class 20. 

LoB—Longrie loam, 2 to 6 percent slopes. This 
gently sloping soil is on glacial till plains that are 
underlain by dolomite bedrock. Most areas are irregular 
in shape and are 5 to 400 acres in size. This soil has the 
profile described as representative of the series. 

Included with this soil in mapping are small areas 
of Kolberg Variant and Summerville soils. Also included 
are small areas of nearly level and sloping Longrie 
loams. In a few areas, dolomite bedrock is at a depth of 
40 to 60 inches or is exposed at the surface. 

Runoff is medium. The hazard of erosion is moderate, 
and it is the main limitation of this soil. 
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Most areas of this soil are used for corn, small grain, 
legumes, and pasture. Some areas remain in native 
woodland. Management practices such as erosion con- 
trol and use of green manure crops and barnyard 
manure are necessary to sustain crop yields. If prop- 
erly managed, this soil is well suited to most crops 
commonly grown in the county, Capability unit Tle-2; 
woodland suitability subclass 20. 

LoC—Longrie loam, 6 to 12 percent slopes. This 
sloping soil is on glacial till plains that are underlain by 
dolomite bedrock. Most areas are irregular in shape and 
are 5 to 400 acres in size. 

This soil has a profile similar to the one described as 
representative of the series, but it has a thinner sur- 
face layer. This soil is more susceptible to erosion, is 
somewhat droughty, and generally produces lower 
yields than the representative soil. 

Included with this soil in mapping are small areas of 
Emmet and Summerville soils. Also included are small 
areas of gently sloping Longrie soils. Dolomite bedrock 
is exposed at the surface in a few areas of this soil. 

Runoff is rapid. The hazard of erosion is moderate, 
and it is the main limitation of this soil. 

Most areas of this soil are used for corn, small 
grain, legumes, and pasture. Some areas remain in 
native woodland. Management practices such as erosion 
control and use of green manure crops and barnyard 
manure are necessary to sustain crop yields. If prop- 
erly managed, this soil is moderately well suited to 
most crops commonly grown in the county. Capability 
unit IIIe-2; woodland suitability subclass 20. 


Manawa series 


The Manawa series consists of somewhat poorly 
drained, nearly level and gently sloping soils in water- 
ways and shallow depressions on glacial till plains. The 
native vegetation is American elm, white ash, and 
willow. 

In a representative profile the surface layer is very 
dark brown silt loam about 8 inches thick. The subsur- 
face layer is mottled, brown silty clay loam about 4 
inches thick. The subsoil is mottled, reddish brown, 
very firm silty clay 16 inches thick. The substratum is 
reddish brown, firm silty clay to a depth of about 60 
inches. 

The available water capacity is moderate and per- 
meability is slow. In undrained areas these soils have a 
seasonal high water table at a depth of 1 to 3 feet. In 
undrained areas, the depth of the root zone is limited 
by the water table. Natural fertility is high, and the 
organic-matter-content of the surface layer is moderate. 

If drained, most areas of these soils are used for 
pasture or for general farm crops commonly grown in 
the county, Undrained areas provide good wetland 
wildlife habitat. Some areas are used for unimproved 
pasture. 

Representative profile of Manawa silt loam, 0 to 8 
percent slopes, in an uncultivated area, 1,310 feet south 
and 800 feet west of the northeast corner of sec. 10, T. 
26 N., R. 23 E.: 

A1—0 to 8 inches; very dark brown (10YR 2/2) 
silt loam; weak medium subangular 
blocky structure; friable; many roots; 
neutral; clear wavy boundary. 

A2—8 to 12 inches; brown (10YR 5/38) silty clay 


loam; many coarse faint brown (7.5YR 
4/4) mottles; moderate medium subangu- 
lar blocky structure; firm; many roots; 
few small weathered yellowish brown 
(10YR 5/6) dolomite fragments; mildly 
alkaline; abrupt wavy boundary. 

TIB2it—12 to 16 inches; reddish brown (5YR 
4/4) silty clay; common fine prominent 
yellowish red (5YR 5/8) and common 
fine distinct pinkish gray (7.5YR 6/2) 
mottles; strong medium subangular 
blocky structure; very firm; thin patchy 
clay films on ped faces; many roots; 
mildly alkaline; clear smooth boundary. 

IIB22t—i6 to 21 inches; reddish brown (5YR 
4/4) silty clay; common medium distinct 
yellowish red (5YR 5/6) and few fine 
distinct pinkish gray (7.5YR 6/2) mot- 
tles ; moderate medium subangular blocky 
structure; very firm; thick patchy clay 
films on ped faces; mildly alkaline; clear 
wavy boundary. 

TIB23t—21 to 28 inches; reddish brown (5YR 
4/4) silty clay; common medium prom- 
inent yellowish red (5YR 5/8) and com- 
mon medium faint brown (7.5YR 5/4) 
mottles; moderate medium subangular 
blocky structure; very firm; mildly alka- 
line; clear wavy boundary. 

IIC—28 to 60 inches; reddish brown (BYR 4/4) 
silty clay; weak medium subangular 
blocky structure; firm; strongly efferves- 
cent; moderately alkaline. 

The solum is 20 to 36 inches thick. It is generally 
neutral or mildly alkaline but ranges to slightly acid or 
moderately alkaline in some pedons. The Bt horizon is 
generally silty clay or clay but in some places it ranges 
to silty clay loam. It is typically reddish brown. The C 
horizon is typically silty clay, but ranges to silty clay 
loam or clay. Content of coarse fragments ranges from 
0 to 10 percent, by volume. 

In Door County, the annual temperature of these 
soils is a few degrees cooler than the defined range for 
the series, but this difference does not alter their use- 
fulness or behavior. 

Manawa soils are near Kewaunee and Poygan soils. 
They are wetter than Kewaunee soils and not so wet 
as Poygan soils. 

McA—Manawa silt loam, 0 to 3 percent slopes. This 
nearly level and gently sloping soil is in waterways 
and shallow depressions on glacial till plains. Most 
areas are elongated or irregular in shape and are 3 to 
50 acres in size. 

Included with this soil in mapping are small areas 
of Kewaunee and Poygan soils. Also included are very 
i areas of soils that have a sandy loam surface 
ayer. 

Runoff is slow. The hazard of erosion is slight. Wet- 
ness is the main limitation of this soil. This soil re- 
ceives runoff from adjoining areas and is likely to be 
ponded for brief periods during wet seasons and after 
heavy rains. Surface drainage removes excess water 
rapidly. Deep ditches and field tiles provide internal 
drainage. 

If drained, this soil is suited to corn, small grain, 


DOOR COUNTY, WISCONSIN 27 


legumes such as red clover, and pasture. Some truck 
crops are also grown. Undrained areas are used for 
unimproved pasture, but are better suited to wetland 
wildlife habitat than to most other uses. Capability 
unit IIw-2; woodland suitability subclass 20. 


Manistee series 


The Manistee series consists of well drained and 
moderately well drained, gently sloping soils on sandy 
outwash plains and ridges. The native vegetation is 
mainly sugar maple and red oak. 

In a representative profile the surface layer is very 
dark grayish brown loamy sand about 8 inches thick. 
The subsurface layer is grayish brown sand about 2 
inches thick. The subsoil is about 28 inches thick; it is 
reddish brown and dark brown, loose sand in the upper 
part and reddish brown, very firm silty clay in the 
lower part. The substratum is reddish brown, very firm 
silty clay to a depth of about 60 inches. 

The available water capacity is low. Permeability 
is rapid in the upper part of the subsoil and slow in the 
lower part of the subsoil and in the substratum. These 
soils are seasonally saturated at a depth of 2.5 to 6 
feet or more. The depth of the root zone is generally 
more than 6 feet. Natural fertility and the organic- 
matter content of the surface layer are low. 

Most areas of these soils are used for all farm crops 
commonly grown in the county. 

Representative profile of Manistee loamy sand, 2 to 
6 percent slopes, in a cultivated field, 2,060 feet west 
and 600 feet south of the northeast corner of the 
NwWi,, sec. 83, T. 26 N., R. 23 E.: 

Ap-—0 to 8 inches; very dark grayish brown 
(10YR 3/2) loamy sand; weak medium 
granular structure; very friable; many 
roots; slightly acid; abrupt smooth 
boundary. 

A2—8 to 10 inches; grayish brown (10YR 5/2) 
sand; single grained; loose; many roots; 
roots; neutral; clear wavy boundary. 

B21ir—10 to 15 inches; reddish brown (5YR 4/4) 
sand; single grained; loose; common 
roots; neutral; abrupt wavy boundary. 

B22ir—15 to 32 inches; dark brown (7.5YR 4/4) 
sand; single grained; loose; common 
roots; neutral; clear wavy boundary. 

B23ir—32 to 34 inches; reddish brown (SYR 4/4) 
sand; single grained ; loose; clay bridging 
between some sand grains; common 
roots; neutral; clear wavy boundary. 

TIB2t—34 to 38 inches; reddish brown (5YR 4/4) 
silty clay; strong medium angular blocky 
structure; very firm; thin patchy clay 
films on ped faces; neutral; clear wavy 


boundary. 

JIC—38 to 60 inches; reddish brown (SYR 5/4) 
silty clay; moderate medium angular 
blocky structure; very firm; strongly ef- 
fervescent; mildly alkaline. 

The solum is commonly slightly acid to neutral but 
ranges to strongly acid in some pedons. The C horizon 
is dominantly mildly alkaline but ranges from medium 
acid to moderately alkaline in places. The Bir horizon 
is dark brown, brown, or reddish brown sand or loamy 


sand. Depth to the clayey horizons ranges from 20 to 40 
inches. The clayey horizons are reddish brown silty 
clay or clay. Contents of coarse fragments in the IIC 
horizon ranges from 0 to 10 percent, by volume. 

In Door County, these soils lack an eluvial horizon 
between the spodie and argillic horizons and the argil- 
lic horizon is thinner than the defined range for the 
series. These differences do not alter usefulness and 
behavior. 

Manistee soils are near Allendale, Kewaunee, and 
Rousseau soils. They lack the mottles that are charac- 
teristic of Allendale soils, and they have more sand in 
the A horizon and upper part of the B horizon than 
Kewaunee soils. Manistee soils are clayey in the lower 
part of the B horizon and in the C horizon, whereas 
Rousseau soils are not. 

MeB—Manistee loamy sand, 2 to 6 percent slopes. 
This gently sloping soil is on sandy outwash plains. 
Most areas are elongated in shape and are 5 to 50 acres 
in size. 

Included with this soil in mapping are small areas of 
Allendale and Rousseau soils. Also included are small 
areas of sloping Manistee loamy sand and some small 
areas of soils that have a sandy loam surface layer. 

Runoff is slow. The hazard of erosion is moderate, 
and it is the main limitation of this soil. 

Most areas of this soil are used for growing corn, 
small grain, legumes, and pasture. Many areas remain 
in native woodland. Management practices such as pro- 
tection from soil blowing and water erosion and the 
use of green manure crops and barnyard manure are 
needed to sustain crop yields. If properly managed, 
this soil is moderately well suited to all crops commonly 
grown in the county. Capability unit IIIs-3; woodland 
suitability subclass 80. 


Markey series 


The Markey series consists of very poorly drained, 
nearly level, organic soils in glacial lake basins and in 
depressions in stream valleys. These soils are underlain 
by outwash sand. The native vegetation is white-cedar, 
white ash, alder, and redosier dogwood. 

In a representative profile the upper 28 inches is 
black and very dark brown muck that contains about 
10 percent recognizable plant fibers if undisturbed. The 
substratum is grayish brown loose sand in the upper 8 
inches and gray loose sand to a depth of 60 inches. 

The available water capacity is high. Permeability 
is moderately rapid in the organic material and rapid 
in the substratum. These soils are saturated at a depth 
of less than 1 foot, unless they are drained. If the soils 
are not drained, the depth of the root zone is limited by 
the water table. Natural fertility is low, and the 
pee ieanatteh content of the surface layer is very 

igh. 
If drained, areas of these soils are used for most 
general farm crops commonly grown in the county. 
Undrained areas of these soils provide good wetland 
wildlife habitat. A few areas are used for unimproved 
pasture. 

Representative profile of Markey muck in a wooded 
area, 1,280 feet east and 1,100 feet north of the south- 
west corner of the SE! sec. 31, T. 28 N., R. 25 E.: 

Oal—0 to 14 inches; black (N 2/0) broken face 
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and rubbed sapric material; about 10 
percent fibers, less than 5 percent rubbed ; 
weak medium granular structure; non- 
sticky; primarily herbaceous fibers; neu- 
tral; clear smooth boundary. 

Oa2—14 to 28 inches; very dark brown (10YR 
2/2) broken face and rubbed sapric ma- 
terial; about 25 percent fibers, less than 
10 percent rubbed; weak medium suban- 
gular blocky structure; nonsticky; pri- 
marily herbaceous fibers; neutral; clear 
smooth boundary. 

IIC1—28 to 36 inches; grayish brown (10YR 
5/2) sand; single grained; loose; mildly 
alkaline; gradual wavy boundary. 

IIC2g—36 to 60 inches; gray (10YR 6/1) sand; 
single grained; loose; mildly alkaline. 

The organic horizons are commonly neutral and are 
16 to 50 inches thick. They are primarily sapric mate- 
rial from herbaceous plants but include some woody 
fragments in places. In some pedons the reaction ranges 
from medium acid to mildly alkaline. The organic hori- 
zons are black, very dark gray, or very dark brown. 
The IIC horizon is sand or loamy sand. Reaction is com- 
monly mildly alkaline but ranges from slightly acid to 
moderately alkaline. : 

Markey soils are near Carbondale and Deford soils. 
They are underlain by sand at a depth of 16 to 50 
inches, whereas Carbondale soils are underlain by min- 
eral material at a depth of more than 51 inches. Markey 
soils do not have the sandy upper part of the profile 
that is characteristic of the poorly drained Deford 
soils. 

Mk—Markey muck. This nearly level soil is in old 
glacial lake basins and in depressions on flood plains. 
Slopes are 0 to 2 percent. Most areas are irregular in 
shape and are 5 to 100 acres in size. 

Included with this soil in mapping are small areas 
of Carbondale, Cathro, and Deford soils. Also included 
are small areas of Markey soils that have 2 to 6 percent 
slopes. 

Runoff is very slow, The hazard of erosion is slight. 
Wetness is the main limitation of this soil. This soil is 
likely to be ponded during wet seasons and after heavy 
rains. Surface drainage removes excess water rapidly. 
Deep ditches and subsurface drainage can be used to 
remove internal water where outlets are available. 
Where tile drainage is used, loose sand enters the tile 
lines unless precautions are taken to prevent its entry. 
Subsidence is a management concern if the water table 
is lowered too far. . 

Even if drained, this soil is poorly suited to most 
crops commonly grown in the county because of the 
frost hazard. Undrained areas are used for unimproved 
pasture, but are better suited to wetland wildlife habi- 
tat than to other uses. Capability unit VIw—7; wood- 
land suitability subclass 3w. 


Namur series 


The Namur series consists of well drained, nearly 
level to sloping soils on glacial till plains where the 
underlying dolomite bedrock is at a depth of 5 to 12 
inches. The native vegetation is red oak, sugar maple, 
thornapple, and eastern redcedar. 


In a representative profile the surface layer is very 
dark grayish brown loam about 5 inches thick. The sub- 
soil is brown, firm heavy loam about 8 inches thick. 
Dolomite bedrock is at a depth of about 8 inches. 

The available water capacity is very low, and perme- 
ability is moderate. These soils are seasonally saturated 
at a depth of 6 feet or more. The depth of the root 
zone is limited by the dolomite bedrock. Natural fer- 
tility is low, and the organic-matter content of the sur- 
face layer is moderate. 

Most areas of these soils are used for permanent pas- 
ture, native woodland, or wildlife habitat. 

Representative profile of Namur loam, 0 to 6 percent 
slopes, in a cultivated field, 440 feet east and 330 feet 
north of the southwest corner of the SEY sec. 29, T. 
29 N., R. 26 E.: 

Ap—0 to 5 inches; very dark grayish brown 
(10YR 3/2) loam; weak medium and 
fine subangular blocky structure; very 
friable; neutral; abrupt smooth bound- 


ary. 

B2—5 to 8 inches; brown (7.5YR 4/4) heavy 
loam; weak fine and coarse subangular 
blocky structure; firm; mildly alkaline; 
abrupt wavy boundary. 

R—8 inches; dolomite bedrock. 

The solum is neutral to mildly alkaline. The depth to 
dolomite bedrock ranges from 5 to 12 inches. The A 
horizon is very dark brown, very dark grayish brown, 
or dark brown. The B horizon is absent in most areas 
where bedrock is at a depth of less than 7 inches. The 
underlying bedrock is creviced in many places. 

Namur soils are near Bonduel Shallow Variant, Na- 
mur Variant, and Summerville soils. They are not so 
wet as Bonduel Variant and Namur Variant soils, and 
are not so deep to dolomite as Summerville soils. 

NaB—Namur loam, 0 to 6 percent slopes. This 
nearly level and gently sloping soil is on glacial till 
plains that are underlain by dolomite bedrock. Most 
areas are irregular in shape and are 5 to 150 acres in 
size. This soil has the profile described as representa- 
tive of the series. 

Included with this soil in mapping are small areas 
of Bonduel Shallow Variant, Namur Variant, and Sum- 
merville soils. Also included are small areas of sloping 
Namur loam. Dolomite or shale bedrock outcrops are 
in some areas of this soil. 

Runoff is medium. The hazard of erosion is moder- 
ate. Droughtiness is the main limitation of this soil. 

Although a few areas are cropped, most areas of this 
soil are used for unimproved pasture or remain in 
native woodland. Management is needed to supply regu- 
lar additions of organic matter and to conserve mois- 
ture. This soil is generally unsuited to crops commonly 
grown in the county. It is better suited to woodland or 
wildlife habitat than to most other uses. Capability 
unit VIs—5; woodland suitability subclass 4d. 

NaC—Namur loam, 6 to 12 percent slopes. This 
sloping soil is on glacial till plains that are underlain 
by dolomite bedrock. Most areas are irregular in shape 
and are 5 to 100 acres in size. 

This soil has a profile similar to the one described 
as representative of the series, but it is more suscep- 
tible to erosion. Surface stones and exposures of dolo- 
mite bedrock also are more extensive. 


DOOR COUNTY, WISCONSIN 29 


Included with this soil in mapping are small areas 
of Summerville soils. Also included are small areas of 
moderately steep Namur soils. 

Runoff is medium. The hazard of erosion is moderate. 
Droughtiness is the main limitation of this soil. 

Most areas of this soil are used for unimproved pas- 
ture or remain in native woodland. Management is 
needed to supply regular additions of organic matter 
and to conserve moisture. This soil is generally un- 
suited to crops commonly grown in the county. It is 
better suited to woodland or wildlife habitat than to 
most other uses. Capability unit VIs—5; woodland suit- 
ability subclass 4d. 


Namur Variant 


The Namur Variant consists of somewhat poorly 
drained, nearly level soils in depressions of glacial till 
plains where the underlying dolomite bedrock is at a 
depth of 5 to 10 inches. The native vegetation is white 
ash, American elm, sugar maple, and northern white- 
cedar. 

In a representative profile about an inch of partially 
decomposed leaves and roots overlies a mineral surface 
layer of black loam about 5 inches thick. The subsoil 
is mottled, reddish gray, friable very fine sandy loam 
about 4 inches thick. Dolomite bedrock is at a depth of 
about 9 inches. 

The available water capacity is very low, and perme- 
ability is moderate. These soils are seasonally saturated 
at a depth of 1 to 3 feet. The depth of the root zone is 
limited by the bedrock. Natura! fertility is low, and the 
organic-matter content of the surface layer is moderate. 

Most areas of these soils remain in unimproved pas- 
ture or woodland. 

Representative profile of Namur Variant loam in a 
wooded area, 1,600 feet west and 860 feet north of the 
pease corner of the NE14 sec. 24, T. 30 N., R. 
26 


Ota inch to 0; black (5YR 2/1) partly decom- 
posed leaves and roots. 

A1—0 to 5 inches; black (10YR 2/1) loam; weak 
medium subangular blocky structure; 
very friable; mildly alkaline; abrupt 
smooth boundary. 

B2g—5 to 9 inches; reddish gray (SYR 5/2) very 
fine sandy loam; common fine prominent 
dark yellowish brown (10YR 4/4) mot- 
tles; weak medium subangular blocky 
structure; friable; few black (10YR 
2/1) worm casts; many flaggy light 
brown (7.5YR 6/4) pieces of dolomite in 
lower 2 ene mildly alkaline; abrupt 
wavy boundar 

R—9 inches; light ae “(10YR 7/2) consolidated 
dolomite bedrock. 

The solum is mildly alkaline and is underlain by dolo- 
mite bedrock at a depth of 5 to 10 inches. The B hori- 
zon is absent in most areas where bedrock is at a depth 
of less than 8 inches. 

Namur Variant soils are near Namur and Summer- 
se soils, and they are wetter than these well drained 
soils. 

Nv—-Namur Variant loam. This nearly level soil is in 
depressions on glacial till plains that are underlain by 


dolomite bedrock. Slopes are 0 to 2 percent. Most areas 
are irregular in shape and are 5 to 40 acres in size. 
Dolomite flagstones are common in this soil. 

Included with this soil in mapping are small areas 
of Namur soils. Also included are areas of soils in 
which dolomite bedrock is at a depth of 12 to 20 inches. 

Runoff is slow. The hazard of erosion is slight. Depth 
to bedrock is the main limitation of this soil. This soil 
receives runoff from adjoining areas and is likely to be 
ponded for brief periods during wet seasons and after 
heavy rains. Surface drainage removes excess water 
rapidly. The underlying dolomite bedrock prevents the 
use of deep ditches and tile drains. 

This soil is used mainly for unimproved pasture or 
native woodland. It is generally unsuited to crops com- 
monly grown in the county. It is better suited to wood- 
land or wetland wildlife habitat than to most other 
Spar a eaniy unit VIs—5; woodland suitability sub- 
class 5w. 


Omena series 


The Omena series consists of well drained, gently 
sloping to moderately steep soils on glacial till plains 
and morainic ridges (fig. 4). The native vegetation is 
sugar maple, red oak, and American beech. 

In a representative profile the surface layer is very 
dark gray sandy loam about 3 inches thick. The sub- 
surface layer is grayish brown sandy loam about 2 
inches thick. The subsoil is about 12 inches thick. The 
upper part of the subsoil is dark brown, friable sandy 
loam in the upper part; the next part is brown, friable 
sandy loam that is slightly hard when dry; the next 
part is dark reddish brown, friable heavy loam; and 
the lower part is dark brown, friable loam. The sub- 
stratum is light brown, friable sandy loam to a depth 
of about 60 inches. 

The available water capacity and permeability are 
moderate. These soils are seasonally saturated at a 
depth of more than 6 feet. The depth of the root zone is 
more than 6 feet. Natural fertility and the organic- 
matter content of the surface layer are low. 

Most gently sloping and sloping areas of these soils 
are used for all farm crops commonly grown in the 
county. Most moderately steep areas are used for hay, 
pasture, woodland, or wildlife habitat. 

Representative profile of Omena sandy loam, 6 to 12 
percent slopes, in a wooded area, 600 feet south and 
30 feet east of the center of sec. 35, T. 832 N., R. 28 E.: 

Al—0O to 3 inches; very dark gray (10YR 8/1) 
sandy loam; weak medium granular 
structure; very friable; many roots; neu- 
tral; abrupt smooth boundary. 

A2—3 to 5 inches: grayish brown (10YR 5/2) 
sandy loam; weak medium granular 
structure; very friable; many roots; neu- 
tral; abrupt wavy boundary. 

B2hir—5 to 9 inches; dark brown (7. 5YR 4/4) 
sandy loam; weak medium subangular 
blocky structure; friable; many roots; 
neutral ; clear wavy boundary. 

A’2—9 to 10 inches; brown (10YR 5/8) sandy 
loam; moderate medium  subangular 
blocky structure; friable; common roots; 
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Figure 4.—Profile of Omena sandy loam. 


discontinuous horizon; neutral; abrupt 
irregular boundary. 

B’2t—10 to 12 inches; dark reddish brown (5YR 
3/4) heavy loam; weak medium subangu- 
lar blocky structure; friable; clay bridg- 
ing of sand grains, thickness ranges from 
1 to 3 inches; neutral; clear wavy bound- 


ary. 

B/8t—12 to 17 inches; dark brown (7.5YR 4/4) 
loam; weak and moderate medium sub- 
angular blocky structure; friable; few 
thin clay films in pores; neutral; abrupt 
wavy boundary. 

C—17 to 60 inches; light brown (7.5YR 6/4) 
sandy loam; weak medium subangular 
blocky structure; friable; about 12 per- 
cent, by volume, coarse fragments; 
strongly effervescent; mildly alkaline. 

The solum is 14 to 20 inches thick in undisturbed 


sites, and 12 to 18 inches thick in cultivated areas. The 
solum is commonly neutral to mildly alkaline but ranges 
to slightly acid in some pedons. The C horizon is dom- 
inantly mildly alkaline but ranges to moderately alka- 
line. The Al or Ap horizon is very dark brown, very 
dark gray, very dark grayish brown, and dark brown. 
In cultivated areas, the A2 horizon, and most or all of 
the Bir horizon, is incorporated into the plowed layer. 
The A’2 horizon is not in some pedons, especially where 
the solum is less than 16 inches thick. The Bt horizon 
is reddish brown, dark reddish brown, or dark brown. 
It is sandy loam or loam and has a weighted clay con- 
tent estimated at 10 to 18 percent. In some pedons the 
texture ranges to sandy clay loam or clay loam. Coarse 
fragments make up 5 to 20 percent, by volume, of the 
C horizon. 

Omena soils are near Angelica and Emmet soils. 
They have a thinner solum than Emmet soils and are 
better drained than Angelica soils. 

OmB—Omena sandy loam, 2 to 6 percent slopes. 
This gently sloping soil is on glacial till plains. Most 
areas are irregular in shape and are 5 to 200 acres in 
size. 

This soil has a profile similar to the one described as 
representative of the series, but it has a thicker sur- 
face layer. This soil also is less susceptible to erosion 
and generally produces higher crop yields. 

Included with this soil in mapping are small areas 
of Omena Variant and Emmet soils. Also included are 
small areas of nearly level and sloping Omena sandy 
loams, and some small areas of soils that are underlain 
by dolomite bedrock at a depth of 40 to 60 inches. 

Runoff is slow. The hazard of erosion is moderate, 
and it is the main limitation of this soil. 

Most areas of this soil are used for corn, small grain, 
legumes, and pasture. Truck crops and fruit trees are 
also grown. Management practices such as protection 
from water erosion and maintenance of organic matter 
are necessary for sustained crop production. If prop- 
erly managed, this soil is well suited to all crops, includ- 
ing orchard crops, commonly grown in the county. 
Capability unit Ile-2; woodland suitability subclass 30. 

OmC—Omena sandy loam, 6 to 12 percent slopes. 
This sloping soil is on low ridges on glacial till plains. 
Most areas are irregular in shape and are 5 to 200 
acres in size. This soil has the profile described as rep- 
resentative of the series. 

Included with this soil in mapping are small areas 
of Emmet soils. Also included are small areas of gently 
sloping and moderately steep Omena sandy loams, and 
small areas of soils in which dolomite bedrock is at a 
depth of 40 to 60 inches. 

Runoff is medium. The hazard of erosion is moderate, 
and it is the main limitation of this soil. 

Most areas of this soil are used for corn, small grain, 
legumes, and pasture. Truck crops and fruit trees are 
also grown. Management practices such as protection 
from water erosion and maintenance of organic matter 
are necessary for sustained crop production. If prop- 
erly managed, this soil is moderately well suited to row 
crops commonly grown in the county and to orchard 
crops. Capability unit IIIe-2; woodland suitability sub- 
class 30. 

OmD—Omena sandy loam, 12 to 20 percent slopes. 
This moderately steep soil is on morainic ridges of 
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glacial till plains. Most areas are irregular in shape 
and are 5 to 100 acres in size. 

This soil has a profile similar to the one described as 
representative of the series, but it has a thinner sur- 
face layer and subsoil. This soil is also more susceptible 
to erosion and generally produces lower yields. This 
soil is too steep for the use of most farm implements. 

Included with this soil in mapping are small areas of 
sloping Omena sandy loam. 

Runoff is medium. The hazard of erosion is severe, 
and it is the main limitation of this soil. 

Most areas of this soil are used for permanent hay, 
unimproved pasture, native woodland, or wildlife habi- 
tat. Management is needed to maintain organic matter 
content and good tilth, to reduce runoff, and to control 
erosion. This soil is poorly suited to row crops com- 
monly grown in the county. Capability unit [Ve-2; 
woodland suitability subclass 3r. 


Omena Variant 


The Omena Variant consists of somewhat poorly 
drained, gently sloping soils in seepage areas on glacial 
till plains. The native vegetation is American elm, 
white ash, sugar maple, and some white-cedar. 

In a representative profile the surface layer is very 
dark grayish brown sandy loam about 7 inches thick. 
The subsoil is about 8 inches thick and is mottled; it is 
dark yellowish brown, friable light loam in the upper 
part and yellowish brown, friable fine sandy loam in 
the lower part. The substratum is mottled, pale brown, 
friable fine sandy loam to a depth of about 60 inches. 

The available water capacity is high, and permeabil- 
ity is moderate. These soils are seasonally saturated 
at a depth of 1 to 3 feet, unless they are drained. If the 
soils are not drained, the depth to the root zone is lim- 
ited by the water table. Natural fertility and the 
organic-matter content of the surface layer are low. 

Most areas of these soils are used for pasture or for 
general farm crops commonly grown in the county. 
Spring tillage is delayed where these soils are not 
drained. Some undrained areas are used for unim- 
proved pasture or woodland. 

Representative profile of Omena Variant sandy loam, 
2 to 6 percent slopes, in a cultivated field, 1,140 feet 
west and 30 feet south of the northeast corner of the 
SE sec. 11, T. 26 N., R. 24 E.: 

Ap—0 to 7 inches; very dark grayish brown 
(10YR 3/2) sandy loam; weak medium 
subangular blocky structure; friable; 
many roots; neutral; abrupt smooth 
boundary. 

B2—7 to 9 inches; dark yellowish brown (10YR 
4/4) light loam; few fine distinct yellow- 
ish brown (7.5YR 5/6) mottles; moder- 
ate fine subangular blocky structure; 
friable; mildly alkaline; clear wavy 
boundary. 

B3—9 to 15 inches; yellowish brown (10YR 5/4) 
fine sandy loam; common fine distinct 
strong brown (7.5YR 5/6) and light gray 
(10YR 7/2) mottles; moderate medium 
subangular blocky structure; friable; 
mildly alkaline; clear wavy boundary. 

C—15 to 60 inches; pale brown (10YR 6/8) fine 


sandy loam; many medium prominent 
strong brown (7.5YR 5/6) and many me- 
dium faint light gray (10YR 7/2) mot- 
tles; weak thick platy structure parting 
to weak coarse subangular blocky; fri- 
we strongly effervescent; mildly alka- 
ine, 

The solum is 12 to 20 inches thick and is commonly 
neutral to mildly alkaline. In some pedons, reaction of 
the solum and C horizon ranges to moderately alkaline. 
The Ap or Al horizon is very dark brown, very dark 
gray, or very dark grayish brown and is generally 
sandy loam. In cultivated areas, the A2 horizon is in- 
corporated into the plow layer. The B horizon is brown, 
dark yellowish brown, or yellowish brown. It is light 
loam, fine sandy loam, or sandy loam and has a 
weighted clay content estimated at less than 18 per- 
cent. Mottles are generally common throughout the B 
horizon and range from few to many. The C horizon 
is pale brown or light yellowish brown and has com- 
mon or many mottles. Pockets of stratified silt and very 
fine sand are common. Content of coarse fragments 
ranges from 5 to 15 percent, by volume. 

Omena Variant soils are near Emmet and Omena 
soils. They have mottles in the B and C horizons, which 
Emmet and Omena soils do not have. Omena Variant 
soils have a thinner solum than Emmet soils. 

OvB—Omena Variant sandy loam, 2 to 6 percent 
slopes. This gently sloping soil is on glacial till plains. 
Most areas are elongated in shape and are 5 to 100 
acres in size. 

Included with this soil in mapping are small areas 
of Emmet and Omena soils. Also included are small 
areas of soils that have slopes as much as 8 percent, 
and areas of poorly drained soils. 

Runoff is medium. The hazard of erosion is moderate. 
Wetness is the main limitation of this soil. This soil re- 
ceives runoff from adjoining areas and is likely to be 
ponded for brief periods during wet seasons and after 
heavy rains. Surface drainage removes excess water 
rapidly. Deep ditches and field tile provide internal 
drainage. 

If drained, this soil is suited to corn, small grain, 
legumes such as red clover, and pasture. Tillage is de- 
layed in spring if this soil is not drained. Undrained 
areas are also used for unimproved pasture but are 
better suited to woodland or to wetland wildlife habi- 
Hs Capability unit Ilw—2; woodland suitability sub- 
class 20. 


Omro series 


The Omro series consists of well drained, gently 
sloping soils on glacial till plains. The native vegetation 
is red oak and sugar maple. | 

In a representative profile the surface layer is very 
dark grayish brown silt loam about 6 inches thick. The 
subsoil is about 24 inches thick. It is reddish brown, 
firm clay loam in the upper part; reddish brown, very 
firm silty clay in the middle part; and firm, reddish 
brown heavy clay loam in the lower part. The substra- 
tum is light yellowish brown, friable fine sandy loam 
to a depth of about 60 inches. 

The available water capacity is high. Permeability 
is moderately slow in the subsoil and moderate in the 
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loamy substratum. Some areas of these soils are season- 
ally ponded for short periods. Depth of the root zone is 
more than 6 feet. Natural fertility is high, and the 
organic-matter content of the surface layer is moderate. 

-Most areas of these soils are used for all farm crops 
commonly grown in the county. 

Representative profile of Omro silt loam, 2 to 6 per- 
cent slopes, in a cultivated field, 330 feet west and 50 
feet south of the northeast corner of the NE}, sec. 17, 
T. 26 N., R. 24 E.: 

Ap—0 to 6 inches; very dark grayish brown 
(10YR 3/2) gritty silt loam, light brown- 
ish gray (10YR 6/2) dry; moderate 
medium and fine subangular blocky struc- 
ture; friable; few roots; mildly alkaline; 
abrupt smooth boundary. 

B1—6 to 10 inches; reddish brown (5YR 4/4) 
clay loam; moderate medium subangular 
blocky structure; firm; few: roots; some 
peds with pinkish gray (7.5YR 7/2), 
dry, coatings; neutral; clear irregular 
boundary. 

B21t—10 to 18 inches; reddish brown (5YR 4/3) 
silty clay ; moderate fine and medium sub- 
angular blocky structure; very firm; few 
roots; thin patchy clay films on ped faces; 
neutral; clear wavy boundary. 

B22t—18 to 27 inches; reddish brown (5YR 4/3) 
silty clay; moderate medium and coarse 
subangular blocky structure; very firm; 
thin patchy clay films on ped faces; neu- 
tral; clear wavy boundary. 

B3—27 to 30 inches; reddish brown (5YR 4/4) 
heavy clay loam; moderate medium sub- 
angular blocky structure; firm; slightly 
effervescent; mildly alkaline; irregular 
boundary. 

TIC—20 to 60 inches; light yellowish brown (10YR 
6/4) fine sandy loam; massive parting to 
weak medium subangular blocky struc- 
ture; friable; strongly effervescent ; mod- 
erately alkaline. 

The solum is 20 to 32 inches thick and is commonly 
neutral or mildly alkaline. In some pedons, reaction of 
the solum ranges to slightly acid. Depth to the loamy 
TIC horizon is 27 to 40 inches. The Ap horizon is very 
dark brown, very dark grayish brown, or brown. Where 
present, the A2 horizon is dark grayish brown or yel- 
lowish brown silt loam. The B horizon is dark brown, 
brown, reddish brown, or yellowish red. It is commonly 
silty clay or clay, but thin transition clay loam hori- 
zons are in some places. Where present, the C1 horizon 
is heavy silty clay loam or clay loam, and is similar to 
the B horizon in color. The ITC horizon is brown, very 
pale brown, or light yellowish brown fine sandy loam 
and ranges to gravelly sandy loam or loam in some 
pedons. Content of coarse fragments ranges from 5 to 
12 percent, by volume. 

In Door County the annual temperature of these 
soils is a few degrees cooler than the defined range for 
the series, but this difference does not alter their use- 
fulness and behavior. 

Omro soils are near Emmet and Kewaunee soils. 
They have more clay in the B horizon than Emmet 


soils, and they do not have the silty clay C horizon of 
Kewaunee soils. 

OzB—Omro silt loam, 2 to 6 percent slopes. This 
gently sloping soil is on glacial till plains. Most areas 
are irregular in shape and are 5 to 250 acres in size. 

Included with this soil in mapping are small areas of 
Emmet and Kewaunee soils. Also included are areas of 
soils that have a loamy substratum or dolomite bedrock 
at a depth of 40 to 60 inches. 

Runoff is medium. The hazard of erosion is moderate, 
and it is the main limitation of this soil. 

Most areas of this soil are used for corn, small grain, 
legumes, and pasture. Truck crops are also grown. 
Management practices such as erosion control and use 
of green manure crops and barnyard manure are 
necessary for sustained crop yields. If properly man- 
aged, this soil is well suited to all crops commonly 
grown in the county. Capability unit Ile-6; woodland 
suitability subclass 2c. 


Pinconning series 


The Pinconning series consists of poorly drained, 
nearly level soils in depressions of glacial till plains. 
The native vegetation is white ash, redosier dogwood, 
and marsh grasses. 

In a representative profile the surface layer is black 
loamy fine sand about 6 inches thick. The substratum 
is light brownish gray and gray, loose fine sand 21 
inches thick in the upper part and reddish brown, 
very firm silty clay to a depth of about 60 inches. There 
are thin strata of silt in the lower part of the substra- 
tum in some places. 

The available water capacity is moderate. Permeabil- 
ity is rapid in the sandy substratum and slow in the 
lower part of the substratum. These soils are seasonally 
saturated at a depth of less than 1 foot, unless they are 
drained. If these soils are not drained, the depth of the 
root zone is limited by the water table. Natural fertility 
is low, and the organic-matter content of the surface 
layer is moderate. 

If drained, most areas of these soils are used for pas- 
ture or for general farm crops commonly grown in the 
county. Undrained areas provide good wetland wildlife 
habitat. Some areas are used for unimproved pasture. 

Representative profile of Pinconning loamy fine 
sand in a wooded area, 440 feet south and 160 feet 
east of the northwest corner of the SW1,, sec. 26, T. 
26 N., R. 23 E.: 

A1l—O to 6 inches; black (10YR 2/1) loamy fine 
sand; moderate fine granular structure: 
very friable; many roots; slightly acid; 
abrupt wavy boundary. 

C1—6 to 13 inches; light brownish gray (10YR 
6/2) fine sand; single grained: loose; 
neutral; clear wavy boundary. 

C2g—13 to 27 inches; gray (10YR 5/1) fine sand; 
single grained; loose; neutral; abrupt 
wavy boundary. 

IIC3—27 to 30 inches; brown (10YR 5/3) silt; 
many distinct light reddish brown (5YR 
6/4) mottles; massive; friable; strongly 
effervescent; mildly alkaline; abrupt 
wavy boundary. 
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IIC4—-30 to 60 inches; reddish brown (5YR 4/3) 
silty clay; common medium prominent 
yellowish red (5YR 5/6) mottles; mas- 
sive; very firm; strongly effervescent; 
moderately alkaline. 

The sandy upper horizons are commonly slightly 
acid or neutral but range to medium acid in some 
pedons. The sandy upper sediment is 18 to 36 inches 
thick. It is sand, loamy sand, or loamy fine sand. In 
some places there is an organic surface layer as much 
as 12 inches thick. The IIC horizon is dark reddish 
brown, dark reddish gray, dark brown, or reddish 
brown clay or silty clay. Thin layers of silt are in some 
places. Coarse fragments make up 0 to 10 percent, by 
volume, of the IIC horizon. 

In Door County, the IIC horizon is redder than the 
defined range for the series, but this difference does not 
alter the usefulness and behavior of these soils. 

Pinconning soils are near Allendale and Poygan 
soils, They are sandy in the A horizon and upper part 
of the C horizon, whereas Poygan soils are not. Pin- 
conning soils are wetter than the somewhat poorly 
drained Allendale soils. 

Pn—Pinconning loamy fine sand. This nearly level 
soil is in depressions on glacial till plains. Slopes are 
0 to 2 percent. Most areas are irregular in shape and 
are 5 to 150 acres in size. 

Included with this soil in mapping are small areas 
of Allendale soils. In some areas, the surface layer is 
fine sandy loam. 

Runoff is slow. The hazard of erosion is slight. Wet- 
ness is the main limitation of this soil. This soil re- 
ceives runoff from adjoining areas and is likely to be 
ponded during wet seasons and after heavy rains. Sur- 
face drainage removes excess surface water rapidly. 
Deep ditches provide internal drainage. 

Some areas of this soil are drained and are used for 
corn, small grain, or pasture. Even if drained, this soil 
is poorly suited to crops because of the frost hazard. 
Some undrained areas are used for unimproved pas- 
ture, but are better suited to wetland wildlife habitat 


than to most other uses. Capability unit IIIw-6; wood- - 


land suitability subclass 4w. 


Poygan series 


The Poygan series consists of poorly drained, nearly 
level soils in depressions on glacial till plains. The na- 
tive pesenation is American elm, white ash, and sugar 
maple, 

In a representative profile the surface layer is black 
silty clay loam about 9 inches thick. The subsoil is about 
20 inches thick and is mottled. It is very dark gray, 
firm silty clay loam in the upper part; gray, firm silty 
clay in the middle part; and reddish brown, firm silty 
clay in the lower part. The substratum is mottled red- 
dish brown, very firm silty clay to a depth of about 
60 inches. 

The available water capacity is moderate, and per- 
meability is slow. These soils are seasonally saturated 
at a depth of less than 1 foot, unless they are drained. 
The depth of the root zone is limited by the water 
table. Natural fertility and the organic-matter content 
of the surface layer are high. 


Representative profile of Poygan silty clay loam 
in a cultivated field, 150 feet west and 30 feet north of 
ie ONE corner of the SW14 sec. 18, T. 26 N., R. 


Ap—o0 to 9 inches; black (10YR 2/1) silty clay 
loam; moderate medium granular struc- 
ture; friable; many roots; neutral; 
abrupt smooth boundary. 

Big—9 to 12 inches; very dark gray (5Y 8/1) 
silty clay loam; common fine prominent 
yellowish brown (10YR 5/6) mottles; 
weak medium subangular blocky struc- 
ture; firm; many roots; mildly alkaline; 
clear irregular boundary. 

B2g—12 to 20 inches; gray (10YR 5/1) silty clay; 
many fine and medium prominent yellow- 
ish brown (10YR 5/6) mottles; weak 
medium subangular blocky structure; 
firm; many roots, mildly alkaline; clear 
irregular boundary. 

B38—20 to 29 inches; reddish brown (5YR 4/8) 
silty clay; common medium prominent 
strong brown (7.5YR 5/6) and common 
medium prominent grayish brown (10YR 
5/2) mottles ; moderate medium subangu- 
lar blocky structure; firm; mildly alka- 
line; gradual irregular boundary. 

C—29 to 60 inches; reddish brown (5YR 5/8) 
silty clay; common medium prominent 
yellowish red (5YR 4/6) and common 
fine prominent light brownish gray 
(10OYR 6/2) mottles; weak medium sub- 
angular blocky structure; very firm; 
slightly effervescent: mildly alkaline. 

The solum is 20 to 80 inches thick and is neutral to 
mildly alkaline. Uncultivated areas have a thin organic 
surface layer in some pedons. If the soils are culti- 
vated, the Ap horizon is black, very dark gray, or very 
dark brown. The B horizon is 40 to 70 percent clay and 
5 to 10 percent sand. The B horizon is dominantly silty 
clay but ranges to clay or silty clay loam in places. The 
C horizon is 40 to 60 percent clay. 

In Door County, the annual temperature of these 
soils is a few degrees cooler than the defined range for 
the series, but this difference does not alter their useful- 
ness and behavior. 

Poygan soils are near Kewaunee, Manawa, and Pin- 
conning soils. They are wetter than the well. drained 
Kewaunee and the somewhat poorly drained Manawa 
soils. Poygan soils are not sandy in the A horizon and 
upper part of the C horizon, as is characteristic of 
Pinconning soils. 

Po—Poygan silty clay loam. This nearly level soil is 

in depressions on. glacial till plains. Slopes are 0 to 2 
percent. Most areas are irregular in shape and are 5 to 
100 acres in size. 
. Included with this soil in mapping are small areas 
of Manawa soils. Also included are small areas of soils 
that have a silt loam surface layer and few areas of 
gently sloping soils. 

Runoff is very slow. The hazard of erosion is slight. 
Wetness is the main limitation of this soil. This soil re- 
ceives runoff from adjoining areas and is likely to be 
ponded during wet seasons and after heavy rains. Sur- 
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face drainage removes excess water rapidly. Deep 
ditches and subsurface drainage provide internal drain- 
age. 
oT drained, this soil is suited to corn, smal] grain, 
legumes such as red clover, and pasture. Some truck 
crops are also grown. Tilling at proper moisture condi- 
tions helps to maintain good tilth. Undrained areas are 
used for unimproved pasture, but are better suited to 
native woodland or to wildlife habitat. Capability unit 
IIw-1; woodland suitability subclass 2w. 


Rock outcrop 


Ra—Rock outcrop. This miscellaneous area consists 
of steep to nearly vertical exposures of dolomite bed- 
rock and stones on escarpments and talus slopes in 
areas where dolomite is exposed. The areas are more 
than 90 percent bedrock outcrop. Most areas are long 
and narrow and are 5 to 120 acres in size. Where soil 
material is present it ranges widely in thickness and 
texture. In most places it is less than 12 inches thick 
and contains dolomite fragments. 

Runoff is rapid. Except in crevices, erosion removes 
soil material as fast as it accumulates. 

Areas of Rock outcrop are unsuited to cultivation or 
pasture. Most areas are barren exposures of dolomite 
or have a scattered growth of trees where the roots 
penetrate soil-filled crevices in the dolomite. These 
areas are best suited to esthetic uses. Capability unit 
VIIIs—10; woodland suitability subclass 6s. 

Rb—Rock outcrop-Namur complex, 6 to 20 percent 
slopes. This complex consists of well drained to ex- 
cessively drained, sloping and moderately steep ex- 
posures of dolomite bedrock and Namur soils. It is on 
escarpments and talus slopes in areas of exposed dolo- 
mite. Most areas are long and narrow and are 5 to 40 
acres in size. This complex is about 75 to 90 percent 
exposed dolomite bedrock or stones, and as much as 25 
percent Namur soils. Rock outcrop and Namur soils 
are in such small areas or are so intermingled that it 
was impractical to map them separately. The other soil 
material in areas of this complex ranges widely in 
thickness, texture of the surface layer, and sequence 
of horizons in the subsoil. In some areas, it is more 
than 12 inches thick. Dolomite fragments are common 
throughout the soil material. 

Runoff is medium or rapid. The hazard of erosion is 
moderate on Namur soils. The depth of the root zone 
is generally limited by dolomite bedrock, but some 
roots extend into crevices in the bedrock. 

A few areas are in pasture but most are in wood- 
land. Management is needed to prevent erosion and to 
maintain plant cover. These soils are better suited 
to woodland, wildlife habitat, or esthetic uses than to 
most other uses. This mapping unit is unsuited to farm 
crops commonly grown in the survey area. Capability 
VITIs—10; woodland suitability subclasses 6s and 


Rondeau series 


The Rondeau series consists of very poorly drained, 
nearly level organic soils in old glacial lake basins and 
depressional areas on flood plains. These soils are un- 
derlain by marl. The native vegetation is water-tolerant 
grasses and sedges. 


In a representative profile in an undisturbed area, 
the upper 26 inches is black muck that is about 20 per- 
cent recognizable plant fiber if undisturbed. The sub- 
stratum is light gray, friable marl to a depth of about 
60 inches. 

The available water capacity is very high. Perme- 
ability is moderately rapid in the organic part and slow 
in the mar! substratum. If these soils are not drained, 
they are saturated with water at a depth of less than 
1 foot and the water table limits the depth of the root 
zone. Natural fertility is low, and the organic-matter 
content of the surface layer is very high. 

Most areas of these soils have not been drained and 
are in native vegetation. They are better suited to wet- 
land wildlife habitat than to most other uses. A few 
areas are used for unimproved pasture. 

Representative profile of Rondeau muck in an uncul- 
tivated field, 1,310 feet south and 380 feet west of the 
center of sec. 13, T. 26 N., R, 23 E.: 

Oa1—0 to 9 inches; black (10YR 2/1) broken face 
and rubbed sapric material; about 
20 percent fibers, less than 10 percent 
rubbed; moderate medium granular 
structure; very friable; mainly herba- 
ceous fibers; neutral; abrupt smooth 
boundary. 

Oa2—9 to 21 inches; black (10YR 2/1) broken 
face and rubbed sapric material; about 
20 percent fibers, less than 10 percent 
rubbed; moderate medium and_ thick 
platy structure; friable; mainly herba- 
ceous fibers; neutral; clear wavy bound- 


ary. 
Oa38—21 to 26 inches; black (10YR 2/1) broken 
face and rubbed sapric material; about 
35 to 40 percent fibers, 10 percent rubbed; 
massive; friable; mainly herbaceous 

fibers; neutral; abrupt wavy boundary. 
Lea—26 to 50 inches; light gray (5Y 7/1) marl; 
massive; friable many snail shells 
mainly less than 5 millimeters in size; 

strongly effervescent; mildly alkaline. 

The organic horizons are neutral or, in some pedons, 
mildly alkaline. They are 16 to 50 inches thick and are 
mainly sapric material from herbaceous plants, but in 
some areas the soil contains thin layers of hemic mate- 
rial less than 10 inches thick. A few woody fragments 
are in some places. The organic horizons are black, very 
dark gray, or very dark brown. 

’ Rondeau soils are near Carbondale soils. Rondeau 
soils have organic deposits 16 to 50 inches thick over 
marl, whereas Carbondale soils have organic deposits 
more than 51 inches thick. 

Rn—Rondeau muck. This nearly level soil is in de- 
pressions on glacial till plains. Slopes are 0 to 2 percent. 
Most areas are irregular in shape and are 5 to 60 
acres in size. 

Included with this soil in mapping are small areas 
of Carbondale and Cathro soils. Also included are small 
areas of gently sloping soils. 

Runoff is very slow. The hazard of erosion is slight. 
The main limitation of this soil is wetness. Subsidence 
is a management concern where the water table is 
lowered too much. This soil is ponded during wet sea- 
sons and after heavy rains. Surface drainage helps to 
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remove excess water rapidly. Deep ditches and subsur- 
face drainage can be used to remove internal water 
where outlets are available. 

Even if drained, this soil is only poorly suited to most 
erops because of the frost hazard. Undrained areas are 
better suited to wetland wildlife habitat than to most 
other uses. Capability unit IIIw-—7; woodland suitabil- 
ity subclass 3w. 


Rousseau series 


The Rousseau series consists of well drained or mod- 
erately well drained, gently sloping to very steep soils 
on old lake border dunes, lake plains, and outwash 
plains. The native vegetation is red oak, sugar maple, 
aspen, and white birch. 

In a representative profile the surface layer is black 
fine sand about 3 inches thick. The subsurface layer is 
grayish brown fine sand about 8 iriches thick. The sub- 
soil is about 21 inches thick; it is dark reddish brown, 
loose fine sand in the upper part and strong brown, 
loose fine sand in the lower part. The substratum is 
yellowish brown, loose fine sand to a depth of about 60 
inches. 

The available water capacity is low, and permeabil- 
ity is rapid. These soils are seasonally saturated at a 
depth of 2.5 feet or more, Depth of the root zone is 
more than 6 feet. Natural fertility and organic-matter 
content of the surface layer are low. 

These soils are used mostly for hay, pasture, wood- 
land, and wildlife habitat. 

Representative profile of Rousseau fine sand, 6 to 12 
percent slopes, in an uncultivated area, 800 feet south 
and 30 feet east of the northwest corner of sec. 23, T. 
29N.,R.27E.: 

A1—0 to 3 inches; black (10YR 2/1) fine sand; 
weak medium granular structure; very 
friable; many roots; medium acid; 
abrupt smooth boundary. 

A2—%8 to 6 inches; grayish brown (7.5YR 5/2) 
fine sand; single grained; loose; many 
roots; medium acid; clear wavy bound- 


ary. 

B2ir—6 to 11 inches; dark reddish brown (5YR 
3/4) fine sand; single grained; loose; 
common roots; medium acid; clear wavy 
boundary. 

B8—11 to 27 inches; strong brown (7.5YR 5/6) 
fine sand; single grained; loose; medium 
acid; clear wavy boundary. 

C—27 to 60 inches; yellowish brown (10YR 5/4) 
Hee sand; single grained; loose; slightly 
acid. 

The solum is 20 to 32 inches thick. It is commonly 
medium acid but ranges to strongly acid in some 
pedons. The C horizon is medium.acid or slightly acid. 
The profile is dominantly fine sand throughout. The Al 
horizon is black or very dark gray. The Bir horizon is 
dark brown, brown, dark reddish brown, or reddish 
brown. Where present, the B horizon is strong brown, 
yellowish red, or reddish yellow. The C horizon is 
brown, pale brown, yellowish brown, light brown, or 
strong brown. Content of coarse fragments is less than 
5 percent, by volume. 


Rousseau soils are near Deford, Manistee, and Wain- 
ola soils. They are better drained than Wainola and 
Deford soils. They do not have the clayey texture in the 
lower part of the B horizon and in the C horizon that 
is characteristic of Manistee soils. 

RoB—Rouzszeau fine sand, 2 to 6 percent slopes. This 
gently sloping soil is on sandy outwash plains and lake 
plains. Most areas are irregular in shape and are 10 to 
200 acres in size. 

This soil has a profile similar to the one described as 
representative of the series, but it has a thicker surface 
layer and more distinct horizon development. This soil 
is also less susceptible to soil blowing than the repre- 
sentative soil. 

Included with this soil in mapping are small areas of 
Manistee and Wainola soils. Also included are small 
areas of sloping Rousseau fine sand and areas of gently 
sloping and sloping Rousseau-Shawano fine sands. 

Runoff is slow. The hazard of erosion is moderate. 
Droughtiness is the main limitation of this soil. 

Most areas of this soil are used for hay, unimproved 
pasture, native woodland, and wildlife habitat. Man- 
agement is needed to supply regular additions of or- 
ganic matter and to conserve moisture. This soil is 
moderately well suited to crops commonly grown in the 
county. Capability unit IIIs-8; woodland suitability 
subclass 3s. 

RoC—Rousseau fine sand, 6.to 12 percent slopes. 
This sloping soil is on sandy outwash plains and lake 
plains. Most areas are irregular in shape and are 10 to 
200 acres in size. This soil has the profile described as 
representative of the series (fig. 5). 

Included with this soil in mapping are small areas of 
Wainola soils. Also included are small areas of gently 
sloping Rousseau soils and areas of gently sloping and 
sloping Rousseau-Shawano fine sands. 

Runoff is slow, The hazard of erosion is slight. A 
moderate hazard of soil blowing is the main limitation 
of this soil. Droughtiness limits crop growth. 

This soil is mostly used for permanent hay, unim- 
proved pasture, native woodland, and wildlife habitat. 
Management is needed to supply regular additions of 
organic matter and to conserve moisture. This soil is 
moderately well suited to crops commonly grown in the 
county. Capability unit IIle-~7; woodland suitability 
subclass 3s. 

RpC—Rousseau-Shawano fine sande, 2 to 12 percent 
slopes. These gently sloping and sloping soils are on 
sandy outwash plains and ridges. Most areas are elon- 
gated and are 10 to 200 acres in size. This complex is 
about 75 percent Rousseau soils and 25 percent Sha- 
wano soils. The Rousseau and Shawano soils are in such 
small areas and are so intermingled that it was imprac- 
tica] to map them separately. The Rousseau soils have a 
profile similar to the one described as representative of 
the Rousseau series, but the surface layer has more 
sand, less natural fertility, and lower organic-matter 
content, The Shawano soil has the profile described as 
representative of the series. It is in unvegetated depres- 
sions and on hummocks. It has lost a considerable 
amount of soil material by soil blowing. 

Included with these soils in mapping are small areas 
of Wainola soils and areas of moderately steep or steep 
Rousseau soils. 

Runoff is slow. The hazard of erosion is moderate. 
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Figure 5.—Typical profile of a Rousseau fine sand, 
6 to 12 percent slopes. 


Soil blowing is a hazard. Low available water capacity 
is the main limitation of these soils. 

Most areas of this complex are in unimproved pas- 
ture or native woodland. Some areas are in pine trees. 
Management is needed to maintain plant cover, con- 
serve moisture, and control soil blowing. These soils 
are generally unsuited to cultivated crops. Capability 
unit VIs~3; woodland suitability subclasses 8s and 6s. 

RpD—Rousseau-Shawano fine sands, 12 to 35 per- 
cent slopes. These moderately steep to very steep soils 
are on sandy outwash ridges. Most areas are elongated 
and are 10 to 200 acres in size. This complex is about 
65 percent Rousseau soils and 35 percent Shawano 
soils (fig. 6). The Rousseau and Shawano soils are in 
such small areas and are so intermingled that it was 
not practical to map them separately. The Rousseau 
soils have a profile similar to the one described as rep- 
resentative of the series, but the surface layer has more 


sand, less natural fertility, and lower organic-matter 
content. The Shawano soil is in unvegetated depres- 
sions and on hummocks. It has lost a considerable 
amount of material by soil blowing. 

Included with these soils in mapping are small areas 
of gently sloping or sloping Rousseau soils. 

Runoff is slow. The hazard of erosion is moderate. 
Low available water capacity, slope, and the hazard of 
soil blowing are the main limitations of these soils. 

Most areas of this complex are in unimproved pas- 
ture or native woodland. Some areas are in pine trees. 
Management is needed to maintain plant cover, con- 
serve moisture, and control soil blowing. These soils 
are unsuited to cultivated crops. Capability unit 
VIIs-3 ; woodland suitability subclasses 3s and 6s. 

RrB—Rousseau-Deford fine sands, 2 to 6 percent 
slopes. These nearly level and gently sloping soils are 
on low ridges and in swales on sandy outwash plains 
and lake plains. Most areas are elongated and are 50 to 
300 acres in size. This complex is about 40 percent 
Rousseau soils, 40 percent Deford soils, and 20 percent 
Markey and Wainola soils. The Rousseau soils are 
mostly gently sloping. The Deford soils are mostly 
nearly level. 

Included with these soils in mapping are small areas 
of sloping Rousseau soils. 

Runoff is slow. The hazard of erosion is slight. Soil 
blowing is a hazard. The low available water capacity 
of the Rousseau soils and the wetness of the Deford 
soils are the main limitations. Surface drainage re- 
moves excess water on Deford soils. Deep ditches pro- 
vide internal drainage where outlets are available. 

Most areas of this complex are in native woodland 
or wildlife habitat. Management is needed on Rousseau 
soils to supply regular additions of organic matter and 
to conserve moisture. These soils are generally poorly 
suited to crops commonly grown in the county. Capabil- 
oe yay IVw-5; woodland suitability subclasses 3s 
and 4w. 


Saprists 


Sa—-Saprists. These soils are in depressions where 
drainage water accumulates. Saprists areas occur in- 
termittently throughout the survey area, particularly 
alang the shorelines of Green Bay and Lake Michigan. 
Slopes are 0 to 2 percent. These areas occupy shallow 
lakes and ponds that are dry during years with less 
than normal rainfall. Most areas, however, remain wet 
all year. It is not practical to drain most areas because 
of their low position on the landscape and the lack of 
suitable outlets. 

Saprists are unsuited to any type of crop or wood 
production. They provide good habitat for waterfowl 
such as ducks and geese and for fur-bearing ‘animals 
such as muskrat and mink.. Cattails, rushes, sedges, 
willows, and other water-tolerant plants grow abun- 
dantly and provide wildlife habitat. Capability unit 
VITIw-15; woodland suitability subclass 6w. 


Shawano series 


The Shawano series consists: of excessively drained, 
gently sloping to very steep soils on old lake border 
dunes, lake plains, and outwash plains. The native 
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Figure 6.—Typical area of Rousseau-Shawano fine sands, 12 to 35 percent slopes, near Clark Lake. 


vegetation is red oak, sugar maple, white birch, and 
white-cedar. 

In a representative profile the surface layer is very 
dark grayish brown fine sand about 4 inches thick. The 
subsurface layer is pale brown fine sand about 3 inches 
thick. The subsoil is about 17 inches thick; it is strong 
brown, loose fine sand in the upper part and reddish 
yellow, loose fine sand in the lower part. The substra- 
tum is light yellowish brown fine and medium sand to a 
depth of about 60 inches. 

The available water capacity is low, and permeabil- 
ity is rapid. These soils ‘are seasonally saturated at a 
depth of 6 feet or more. Depth of the root zone is more 
than 6 feet. Natural fertility and the organic-matter 
content of the surface layer are very low. 

In Door County, Shawano soils are mapped only in 
complexes with Rousseau soils. © 

Representative profile of Shawano fine sand in an 
area of Rousseau-Shawano fine sands, 2 to 12 percent 
slopes, in a wooded area, 600 feet south and 1,100 feet 
bie of the northeast corner of sec. 12, T. 29 N., R. 

Al—0 to 4 inches; very dark grayish brown 
(10YR 3/2) fine sand; weak medium 


granular structure; very friable; few 
fine fibrous roots; slightly acid; clear 
wavy boundary. 

A2—4 to 7 inches; pale brown (10YR 6/3) fine 
sand; single grained; loose; few fine fi- 
brous roots; medium acid; clear wavy 
boundary. 

B2—7 to 12 inches; strong brown (7.5YR 5/6) 
fine sand: single grained; loose; few fine 
fibrous roots; medium acid; clear irregu- 
lar boundary. 

B8—12 to 24 inches; reddish yellow (7.5YR 6/6) 
fine sand; single grained; loose; neutral; 
gradual wavy boundary. 

C—24 to 60 inches; light yellowish brown (10YR 
6/4) fine and medium sand; single 
grained; loose; mildly alkaline. 

The solum is 18 to 36 inches thick, and depth to free 
carbonates is 60 inches or more. The solum is commonly 
medium acid and or slightly acid but ranges to strongly 
acid in some pedons. Reaction of the transitional B3 
horizon ranges to neutral in some places. Undisturbed 
areas have an Al horizon that is dark brown (10YR 
2/2) or very dark grayish brown (10YR 3/2) fine sand 
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about 1 to 4 inches thick. In areas that have active soil 
blowing, some or all of the horizons are missing, or sev- 
eral inches of sandy overburden cover the Al horizon. 
In some places, the A2 horizon is absent. The B and C 
horizons are dominantly fine sand but range to very fine 
sand, The profile is less than 5 percent coarse frag- 
ments throughout. 

Shawano soils are near Rousseau soils and have 
formed in similar materials. Shawano soils lack the dis- 
tinct subsoil layer of iron accumulation that is present 
in Rousseau soils. 


Sisson series 


The Sisson series consists of well. drained, nearly 
level to sloping soils on old lake plains. The native vege- 
tation is northern hardwoods, primarily sugar maple 
and red oak. 

In a representative profile the surface layer is dark 
grayish brown fine sandy loam about 8 inches thick. 
The subsurface layer is brown loamy fine sand about 2 
inches thick. The next layer is mixed brown loamy fine 
sand and dark brown fine sandy loam about 3 inches 
thick. The subsoil is about 20 inches thick. It is dark 
brown, friable fine sandy loam in the upper part; dark 
brown, firm loam in the middle part; and brown, fri- 
able fine sandy loam in the lower part. The substratum 
is brown, friable, stratified silt, very fine sand, and fine 
sand to a depth of about 60 inches. 

The available water capacity is high, and pemeabil- 
ity is moderate. These soils are seasonally saturated at 
a depth of 6 feet or more. Depth of the root zone is more 
than 6 feet. Natural fertility is medium, and the 
organic-matter content of the surface layer is moderate. 

Most areas of these soils are used for all farm crops 
commonly grown in the county. 

Representative profile of Sisson fine sandy loam, 2 to 
8 percent slopes, in a cultivated field, 1,040 feet south 
and 900 feet west of the northeast corner of the SH1, 
sec. 21, T. 26 N., R. 23 E.: 

Ap—0O to 8 inches; dark grayish brown (10YR 
4/2) fine sandy loam; weak medium 
granular structure; friable; slightly acid; 
abrupt smooth boundary. 

A2—8 to 10 inches; brown (10YR 5/3) loamy fine 
sand; weak thin platy structure; very fri- 
able; slightly acid; abrupt wavy bound- 


ary. 
A&B—10 to 18 inches; brown (10YR 5/3) loamy 
fine sand (A2) ; weak thin platy structure 
that interfingers into and surrounds some 

peds of dark brown (7.5YR 4/4) fine 

sandy loam (B2); weak fine subangular 

blocky structure; friable; slightly acid; 

. Clear wavy boundary. 

B&A—18 to 16 inches; dark brown (7.5YR 4/4) 
fine sandy loam (B2); weak fine suban- 
gular blocky structure that is interfin- 
gered by brown (10YR 5/3) loamy fine 
sand (A2); weak fine subangular blocky 
structure; friable; slightly acid; clear 
wavy boundary. 

B21t—16 to 23 inches; dark brown (7.5YR 4/4) 
heavy fine sandy loam; weak medium 


subangular blocky structure; friable; 
slightly acid; gradual wavy boundary. 

B22t-—-23 to 27 inches; dark brown (7.5YR 4/4) 
loam; moderate medium subangular 
blocky structure; firm; patchy clay films 
on ped faces and in root channels; 
slightly acid; clear wavy boundary. 

B3—27 to 33 inches; brown (7.5YR 5/4) fine 
sandy loam; weak fine subangular blocky 
structure; friable; neutral; abrupt wavy 
boundary. 

C—83 to 60 inches; brown (10YR 5/8) stratified 
silt; very fine sand and fine sand; mas- 
sive; friable; slightly effervescent ; mildly 
alkaline. 

The solum is 24 to 40 inches thick. It is slightly acid 
to neutral but ranges to mildly alkaline in some pedons. 
The C horizon is commonly mildly alkaline but ranges 
to moderately alkaline. Uncultivated areas have a very 
dark grayish brown A1 horizon 2 to 4 inches thick. The 
A horizon is dominantly fine sandy loam, but the A2 
horizon is loamy fine sand in some places. In uneroded 
areas there is an A2 horizon 2 to 6 inches thick. In 
some pedons the A&B and B&A horizons have tongues 
of A2 material surrounding columnarlike peds of the Bt 
horizon or surrounding small isolated remnants ‘of the 
Bt horizon. The B horizon is dark brown, brown, yel- 
lowish brown, or dark yellowish brown. It is commonly 
fine sandy loam or very fine sandy loam but ranges to 
silt loam or loam in some pedons. The C horizon is 
stratified silt and very fine sand, but some pedons have 
thin lenses of fine sand or silty clay loam or both. 

In Door County, these soils have slightly less clay, 
more interfingering of the A2 horizon into the B hori- 
zon, and an annual temperature a few degrees cooler 
than the defined range for the series. These differences 
do not alter their usefulness and behavior. 

Sisson soils are near Boyer and Yahara soils. They 
have a finer textured B horizon than Boyer soils and 
are better drained than the somewhat poorly drained 
Yahara soils. 

SnA—Sisson fine sandy loam, 0 to 2 percent slopes. 
This nearly level soil is on old glacial lake plains. Most 
areas are irregular in shape and are 10 to 100 acres in 
size. 

This soil has a profile similar to the one described as 
representative of the series, but it is less susceptible to 
erosion and generally produces higher yields. 

Included with this soil in mapping are small areas of 
Yahara soils, Also included are small areas of gently 
sloping Sisson fine sandy loam, and small areas of soils 
that have a silt loam surface layer or a fine sandy loam 
subsoil. 

Runoff is slow. The hazard of erosion is slight. This 
soil has few limitations for farming. 

Most areas of this soil are used for corn, small grain, 
and legumes. Some truck crops are also grown. Man- 
agement practices such as the use of green manure 
crops and barnyard manure help to maintain good 
tilth and organic-matter content and sustain crop 
yields. This soil is well suited to all crops commonly 
grown in the county. Capability unit IL-4; woodland 
suitability subclass lo. 

SnB—Sisson fine sandy loam, 2 to 8 percent slopes.. 
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This gently sloping and sloping soil is on old glacial 
lake plains. Most areas are irregular in shape and are 
10 to 150 acres in size. This soil has the profile de- 
scribed as representative of the series. 

Included with this soil in mapping are small areas 
of Yahara soils. Also included are small areas of nearly 
level and sloping eroded Sisson fine sandy loams and 
small areas of soils that have a silt loam surface layer 
or fine sandy loam subsoil. 

Runoff is slow. The hazard of erosion is slight, and it 
is the main limitation of this soil. 

Most areas of this soil are used for corn, small grain, 
and legumes. Some truck crops are also grown. Man- 
agement is needed to prevent water erosion and to 
maintain organic-matter content and good tilth. Prac- 
tices such as the use of green manure crops and barn- 
yard manure are necessary to sustain crop yields. If 
properly managed, this soil is well suited to all crops 
commonly grown in the county, Capability unit Ile-1; 
woodland suitability subclass lo. 


Solona series 


The Solona series consists of somewhat poorly 
drained, nearly level soils in depressions and drainage- 
ways on glacial till plains. The native vegetation is 
American elm, northern white-cedar, and white ash. 

In a representative profile the surface layer is very 
dark grayish brown loam about 9 inches thick. The 
subsurface layer is brown loam about 8 inches thick. 
The subsoil is about 15 inches thick and is mottled; 
it is yellowish brown, friable silt loam in the upper 
part and reddish brown, friable loam in the lower part. 
The substratum is mottled, light brown, friable sandy 
loam to a depth of about 60 inches. 

The available water capacity and permeability are 
moderate. These soils are seasonally saturated at a 
depth of 1 to 3 feet, unless they are drained. If these 
soils are not drained, the depth of the root zone is lim- 
ited by the water table. Natural fertility is medium, 
and the organic-matter content of the surface layer is 
moderate. 

If drained, these soils are used for pasture or for 
general farm crops commonly grown in the county. 
Undrained areas provide good wetland wildlife habitat. 
pone undrained areas are used for unimproved pas- 

ure. 

Representative profile of Solona loam, 0 to 3 percent 
slopes, in a cultivated field, 1,020 feet west and 20 feet 
south of the northeast corner of the SE1, sec. 18, T. 
31 N., R. 27 E.: 

Ap—O0 to 9 inches; very dark grayish brown 
(10YR 38/2) loam, light brownish gray 
(10YR 6/2) dry; moderate medium sub- 
angular blocky structure; friable; many 
roots; mildly alkaline; abrupt smooth 
boundary. 

A2—9 to 12 inches; brown (10YR 5/8) loam; 
weak medium subangular blocky struc- 
ture; friable; many roots; neutral; clear 
wavy boundary. 

Bi—12 to 18 inches; yellowish brown (10YR 
5/4) silt loam ; few medium distinct gray- 
ish brown (10YR 5/2) mottles;-moder- 


ate medium subangular blocky structure; 
friable; many roots; mildly alkaline; 
gradual wavy boundary. 

B2t—18 to 27 inches; reddish brown (5YR 4/4) 
loam; common medium prominent yel- 
lowish brown (10YR -5/6) and light 
brownish gray (10YR 6/2) mottles; 
moderate medium subangular blocky 
structure; thin patchy clay films in pores; 
friable; mildly alkaline; gradual smooth 
boundary. 

C—27 to 60 inches; Hght brown (7.5YR 6/4) 
sandy loam; common medium distinct 
strong brown (7.5YR 5/6) and light gray 
(10YR 7/2) mottles; weak medium sub- 
angular blocky structure; friable; 
strongly effervescent; moderately alka- 


line. 
The solum is 24 to 30 inches thick and is neutral to 
mildly alkaline. The C horizon is commonly moderately 


‘alkaline but ranges to mildly alkaline in some pedons. 


The surface layer is dominantly loam. The Al or Ap 
horizon is very dark grayish brown, very dark brown, 
or dark brown. The AZ horizon is dark grayish brown, 
brown, or dark yellowish brown. The B1 horizon is 
loam, sandy loam, or silt loam. The Bt horizon is heavy 
sandy loam, loam, or clay loam, and is dark brown, 
brown, or reddish brown. The C horizon is brown, 
dark brown, or reddish brown, and is loam or sandy 
loam. Content of coarse fragments in the C horizon is 
as much as 20 percent, by volume. 

In Door County these soils are slightly more acid 
than the defined range for the series, but this difference 
does not alter their usefulness and behavior. 

Solona soils are near Angelica, Bonduel, and Emmet 
soils. They are better drained than Angelica soils and 
do not have the dolomite bedrock that underlies Bon- 
duel soils. Solona soils are wetter than the well drained 
Emmet soils. 

SoA—Solona loam, 0 to 3 percent slopes. This nearly 
level and gently sloping soil is in drainageways and 
depressions on glacial till plains. Most areas in drain- 
ageways are elongated and areas in depressions are 
irregular in shape. Areas are 3 to 100 acres in size. 

Included with this soil in mapping are small areas 
of Emmet and Angelica soils. Also included are some 
Sie areas of soils that have a sandy loam surface 

ayer. 

Runoff is slow. The hazard of erosion is slight. Wet- 
ness is the main limitation of this soil. This soil receives 
runoff from adjoining areas and is likely to be ponded 
for brief periods during wet seasons and after heavy 
rains. Surface drainage removes excess water rapidly. 
Deep ditches-and field tile provide internal drainage. 

If drained, this soil is suited to corn, small grain, 
legumes such as red clover, and pasture. Undrained 
areas are used for unimproved pasture, but are better 
suited to wetland wildlife habitat. Capability unit 
IIw-2; woodland suitability subclass 20. 


Suamico series 


The Suamico series consists of very poorly drained, 
nearly level, organic soils in old glacial lake basins and 
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depressions. These soils are underlain by clayey glacial 
till. The native vegetation is northern white-cedar, wil- 
low, white birch, alder, and redosier dogwood. . 

In a representative profile the upper 33 inches is 
black muck that contains about 10 percent recogniz- 
able plant fibers if undisturbed. The substratum is 
mottled gray and brown, plastic silty clay to a depth of 
about 60 inches. ; 

The available water capacity is very high. Perme- 
ability is moderately rapid in the organic layer and 
slow in the substratum. These soils are saturated at a 
depth of less than 1 foot, unless they are drained. If 
they are not drained, the depth of the root zone is 
limited by the water table. Natural fertility is low, and 
organic-matter content of the surface layer is very 
high. 
tf drained, these soils are used for most general 
farm crops commonly grown in the county. Undrained 
areas provide very good wetland wildlife habitat. A 
few areas are used for unimproved pasture. 

Representative profile of Suamico muck in a wooded 
area, 700 feet east and 200 feet north of the center of 
sec. 32, T. 26 N., R. 24 E.: 

Oal-0 to 7 inches; black (10YR 2/1) broken face 
and rubbed sapric material; about 10 
percent fibers, less than 5 percent rubbed ; 
weak medium subangular blocky struc- 
ture parting to fine granular; very 
friable; primarily herbaceous fibers; 
neutral; clear wavy boundary. 

Oa2—7 to 33 inches; black (10YR 2/1) broken 
face and rubbed sapric material; about 
10 percent fibers, less than 5 percent 
rubbed; weak medium platy structure 
parting to moderate fine and medium 
granular; very friable; primarily herba- 
ceous fibers; neutral; abrupt smooth 
boundary. : 

JICig—-33 to 45 inches; gray (10YR 5/1) silty 
clay; common medium distinct yellowish 
brown (10YR 5/4) mottles; massive; 
plastic; strongly effervescent ; moderately 
alkaline; clear smooth boundary. 

IIC2g—45 to 60 inches; brown (7.5YR 5/2) silty 
clay; few medium faint light brown 
(7.5YR 6/4) mottles; massive; plastic; 
strongly effervescent; moderately alka- 
line. 

The organic horizons are 16 to 50 inches thick in 
undrained areas. They are generally neutral, but in 
some pedons the reaction ranges to slightly acid. The 
organic horizons are very dark gray or black and are 
primarily sapric material from herbaceous plants. A 
few woody fragments are in some pedons. The sub- 
stratum is commonly silty clay but ranges to clay or 
heavy clay loam in some places. Reaction is dominantly 
moderately acid but ranges to neutral. 

Suamico soils are near Carbondale and Cathro soils 
and are now classified within the range of the Cathro 
series. Suamico and Cathro soils both formed in or- 
ganic deposits 16 to 50 inches thick; Suamico soils over 
a clayey substratum, and Cathro soils over a loamy 
substratum. Carbondale soils formed in organic de- 
posits more than 51 inches thick. 


Su—Suamico muck. This nearly level soil is in old 
glacial lake basins and in depressions. Slopes are 0 to 2 
percent. Most areas are irregular in shape and are 5 to 
100 acres in size. 

Included with this soil in mapping are small areas 
of Carbondale and Cathro soils. Also included are 
small, gently sloping areas of Suamico muck. 

Runoff is slow. The hazard of erosion is very slight. 
Wetness is the main limitation of this soil. Subsidence 
is a management concern if the water table is lowered 
too much. This soil is likely to be ponded during wet 
seasons and after heavy rains. Surface drainage re- 
moves excess water rapidly. Deep ditches and subsur- 
face drainage provide internal drainage. 

Even if drained, this soil is poorly suited to crops 
commonly grown in the county because of the frost 
hazard. In places, undrained areas are used for unim- 
proved pasture, but are better suited to wetland wild- 
life habitat than to most other uses. Capability unit 
IVw-7; woodland suitability subclass 3w. 


Summerville series 


The Summerville series consists of well drained, 
nearly level to moderately steep soils on glacial till 
plains where the underlying dolomite bedrock is at a 
depth of 10 to 20 inches. The native vegetation is north- 
ern hardwoods, primarily sugar maple and red oak. 

In a representative profile the surface layer is very 
dark grayish brown loam about 5 inches thick. The 
subsurface layer is grayish brown loam about 7 inches 
thick. The subsoil is dark brown, firm loam about 3 
inches thick. Dolomite bedrock is at a depth of about 
15 inches. 

The available water capacity is very low, and per- 
meability is moderate. These soils are seasonally 
saturated at a depth of 6 feet or more. The depth of the 
root zone is limited by the dolomite bedrock. Natural 
fertility is medium or low, and the organic-matter 
content of the surface layer is moderate. 

Many areas of these soils are used for all farm crops 
commonly grown in the county. Some areas also re- 
main in native woodland. 

Representative profile of Summerville loam, 2 to 6 
percent slopes, in a cultivated field, 780 feet east and 
400 feet north of the southwest corner of the SE14 
sec. 29, T. 29 N.,R. 26 E.: 

Ap—0 to 5 inches; very. dark grayish brown 
(10YR 3/2) loam; weak medium suban- 
gular blocky structure parting to moder- 
ate medium granular; friable; many 
roots; neutral; abrupt smooth boundary. 

A2—5 to 12 inches; grayish brown (10YR 5/2) 
loam; moderate medium subangular 
blocky structure; friable; common roots; 

; slightly acid; gradual wavy boundary. 

B2ir—12 to 15 inches; dark brown (7.5YR 4/4) 
loam; moderate medium subangular 
blocky structure; firm; common roots; 

_ neutral; abrupt wavy boundary. 

R—15 inches; light gray (10YR 7/2) consolidated 
dolomite bedrock. 

The solum is slightly acid to neutral. Depth to dolo- 
mite bedrock is 10 to 20 inches. The Ap or Al horizon 
is very dark brown, very dark gray, or very dark 
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grayish brown loam or sandy loam. Where present, the 
Bir horizon is dark brown, brown, or reddish brown 
loam or sandy loam. . 

Summerville soils are near Bonduel Shallow Variant, 
Longrie, and Namur soils. They are not so wet as Bon- 
duel Shallow Variant soils. Summerville soils are 
thinner over dolomite than Longrie soils and mostly 
thicker over dolomite than Namur soils. 

SvA—Summerville loam, 0 to 2 percent slopes. This 
nearly level soil is on glacial till plains that are under- 
lain by dolomite bedrock. Most areas are irregular in 
shape and are 5 to 200 acres in size. 

This soil has a profile similar to the one described as 
representative of the series, but it has a thicker sur- 
face layer. This soil also is less susceptible to erosion. 

Included with this soil in mapping are small areas of 
Bonduel Shallow Variant, Longrie, and Namur Variant 
soils. Also included are areas of gently sloping Sum- 
merville loam. In some places, there are dolomite or 
shale bedrock outcrops. 

Runoff is slow. The hazard of erosion is slight. 
Droughtiness is the main limitation of this soil. 

Some areas of this soil are used for corn, small 
grain, legumes, and pasture. Management practices 
such as minimum tillage and the use of green manure 
crops and barnyard manure are necessary to sustain 
crop yields. If properly managed, this soil is moderately 
well suited to most crops commonly grown in the 
county. Many areas remain in native woodland. Capa- 
bility unit IIIs—8; woodland suitability subclass 3d. 

SvB—Summerville loam, 2 to 6 percent slopes. This 
gently sloping soil is on glacial till plains that are 
underlain by dolomite bedrock. Most areas are irreg- 
ular in shape and are 5 to 200 acres in size. This soil 
has the profile described as representative of the 
series (fig. 7). 

Included with this soil in mapping are small areas 
of Longrie, Namur, and Kolberg Variant soils. Also 
included are small areas of nearly level and sloping 
Summerville loam and a few dolomite bedrock out- 
crops. 

Runoff is medium. The hazard of erosion is moderate, 
and it is the main limitation of this soil. 

Some areas of this soil are used for corn, small 
grain, legumes; and pasture. Management practices 
such as protection from erosion and the use of green 
manure crops and barnyard manure are necessary to 
sustain crop yields. If properly managed, this: soil is 
moderately well suited to most crops grown in the 
county. Many areas remain in native woodland. Capa- 
bility unit IIe-3; woodland suitability subclass 3d. 

SyC—Summerville loam, 6 to 12 percent slopes. 
This sloping. soil is on glacial till plains that are under- 
lain by dolomite bedrock. Most areas are irregular in 
shape and are 5 to 150 acres in size. 

This soil has a profile similar to the one described as 
representative of the series, but it has a thinner surface 
layer. This soil also is more susceptible to erosion and 
has more surface stones and dolomite bedrock outcrops. 

Included with this soil in mapping are small areas of 
Longrie, Namur, and Kolberg Variant soils. Also 
included are small areas of gently sloping and mod- 
erately steep Summerville loam and dolomite outcrops. 

Runoff is medium. The hazard of erosion is moderate, 
and it is the main limitation of this soil. 


Figure 7.—Typical profile of Summerville loam, 
2 to 6 percent slopes. 


Most areas of this soil are in native woodland. Some 
areas are used for corn, small grain, legumes, and 
pasture. Management practices such as the use of green 
manure crops and barnyard manure are necessary to 
sustain crop yields. Management is needed to maintain 
plant cover, prevent erosion, and supply organic matter. 
This soil is poorly suited to crops commonly grown in 
the county. Capability unit [Ve-3; woodland suitability 
subclass 3d. 

SvD—Summerville loam, 12 to 20 percent slopes. 
This moderately steep soil is on glacial till plains that 
are underlain by dolomite bedrock. Most areas are 
irregular in shape and are 5 to 100 acres in size. 

This soil has a profile similar to the one described as 
representative of the series, but it has a thinner surface 
layer. This soil is also more susceptible to erosion and 
has more surface stones and dolomite bedrock outcrops. 

‘Included with this soil in mapping are small areas of 
Namur soils. Also included are small areas of sloping 
and steep Summerville loams and some dolomite out- 
crops. 

Runoff is rapid. The hazard of erosion is severe, and 
it is the main limitation of this soil. 

Most areas of this soil are used for hay, unimproved 
pasture, native woodland, or wildlife habitat. Manage- 
ment is needed to supply regular additions of organic 
matter and to conserve moisture. This soil is generally 
unsuited to farm crops commonly grown in the county. 
ec unit VIe-3; woodland suitability subclass 
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Figure 8.—Washed gravel and cobble ridges located on old glacial 
lake beaches. 


Udipsamments 


Ud—Udipsamments. These areas consist of well 
drained to excessively drained, gently sloping and slop- 
ing beach deposits along major lakes. Slopes are mainly 
2 to 12 percent. Some areas are moderately steep and 
steep. The deposits have very little or no evidence of soil 
profile development. Adjacent to the present lakes and 
as far as 100 feet from them there is little, if any, vege- 
tation. At greater distances from the lakes, the native 
vegetation is mainly white birch, northern white-cedar, 
and drought-tolerant grasses. Most areas are long and 
narrow. 

Due to the very droughty nature of these sandy de- 
posits, soil blowing, and. erosion by wave action, these 
areas are unsuited to and are not used for cultivated 
crops or pasture. They are used extensively for recrea- 
tion and in a few places for homesites. Capability unit 
VIIs-9; woodland suitability subclass 6s. 


Udorthents 


Uo—Udorthents, cobbly. These areas consist of 
excessively drained, gently sloping and sloping beach 
deposits along major lakes. These deposits have very 
little or no evidence of soil profile development (fig. 8). 
They consist of coarse gravel and stones and slabs of 
dolomite as much as 20 inches long. Slopes are 2 to 12 
percent. Adjacent to the present lakes, and as far as 
100 feet from them there is little, if any, vegetation. At 
greater distances from the lakes, the native vegetation 
is mainly white birch, northern white-cedar, and 


drought-tolerant grasses. Most areas are long and 
narrow. 

Due to the very droughty nature of these deposits, 
soil blowing, and erosion by wave action, these areas 
are unsuited to and are not used for cultivated crops or 
pasture. They are used extensively for recreation and 
in a few places for homesites. Capability unit VIIs—9; 
woodland suitability subclass 6s. 


Wainola series 


The Wainola series consists of somewhat poorly 
drained, nearly level soils on sandy lacustrine and out- 
wash plains. The native vegetation is aspen, willow, and 
black spruce. 

In a representative profile the surface layer is black 
loamy fine sand about 5 inches thick. The subsurface 
layer is grayish brown fine sand about 8 inches thick. 
The subsoil is about 17 inches thick and is mottled; it 
is dark reddish brown, loose fine sand in the upper part 
and dark brown, loose fine sand in the lower part. The 
substratum is mottled, yellowish brown, loose fine sand 
to a depth of about 60 inches. 

The available water capacity is low, and permeabil- 
ity is rapid. These soils are seasonally saturated at a 
depth of 1 to 2 feet, unless they are drained. If these 
soils are not drained, the depth of the root zone is 
limited by the water table. Natural fertility and the 
organic-matter content of the surface layer are low. 

If drained, most areas of these soils are used for 
pasture or general farm crops commonly grown in the 
county. Undrained areas are used for unimproved 
pasture, woodland, or wetland wildlife habitat. 

Representative profile of Wainola loamy fine sand in 
a wooded area, 740 feet east and 10 feet south of the 
center of sec. 28, T. 32 N., R. 28 E.: 

A1—0 to 5 inches; black (10YR 2/1) loamy fine 
sand; weak fine granular structure; very 
friable; many roots; medium acid; 
abrupt smooth boundary. 

A2—5 to 13 inches; grayish brown (10YR 5/2) 
fine sand; single grained; loose; common 
roots; slightly acid; abrupt smooth 
boundary. 

B21lir—13 to 24 inches; dark reddish brown (5YR 
3/4) fine sand; common medium distinct 
strong brown (7.5YR 5/6) mottles; 
single grained; loose; common roots; 
slightly acid; clear wavy boundary. 

B22ir—24 to 80 inches; dark brown (7.5YR 4/4) 
fine sand; common medium distinct yel- 
lowish brown (10YR 5/6) mottles; single 
grained; loose; slightly acid; abrupt 
smooth boundary. 

C—30 to 60 inches; yellowish brown (10YR 5/4) 
fine sand; few medium distinct brownish 
yellow (10YR 6/6) mottles; single 
grained; loose; slightly acid. 

The solum is 20 to 34 inches thick and is slightly acid 
to medium acid. In cultivated areas, the surface layer 
is 6 to 8 inches thick. In uncultivated areas, the Al 
horizon is 3 to 5 inches thick and is black, very dark 
brown, very dark gray, or very dark grayish brown. 
The B horizon is dark brown, dark reddish brown, 
dark yellowish brown, or reddish brown. The C horizon 
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is brown, yellowish brown, pale brown, or very pale 
brown. Coarse fragments are less than 5 percent, by 
volume. The B and C horizons are commonly fine sand 
but range to loamy fine sand in some pedons. 

Wainola soils are near Deford, Rousseau, and Yahara 
soils. They form a drainage sequence with the poorly 
drained Deford soils and the well drained Rousseau 
soils. Wainola soils do not have the stratified silt and 
fine sand C horizon that Yahara soils have. 

Wa—Wainola loamy fine sand. This nearly level soil 
is on sandy lacustrine and outwash plains. Slopes are 
0 to 2 percent. Most areas are irregular in shape and 
are 5 to 200 acres in size. 

Included with this soil in mapping are small areas 
of Deford and Rousseau soils. Some small areas have a 
fine sandy loam surface layer. 

Runoff is slow. The hazard of erosion is slight. Wet- 
ness is the main limitation of this soil. This soil re- 
ceives runoff from adjoining areas and is likely to be 
ponded during wet seasons and after heavy rains. 
Surface drainage removes excess surface water rapidly. 
Deep ditches provide internal drainage. 

Even if drained, this soil is poorly suited to most 
crops commonly grown in the county because of the 
frost hazard. Undrained areas are used for unimproved 
pasture, woodland, or wetland wildlife habitat. Capa- 
bility unit I[Vw-5; woodland suitability subclass 30. 


Yahara series 


The Yahara series consists of somewhat poorly 
drained, nearly level and gently sloping soils on old 
glacial lake plains. The native vegetation is American 
elm, northern white-cedar, and white ash. 

In a representative profile the surface layer is black 
fine sandy loam about 8 inches thick. The subsoil is 
about 13 inches thick and is mottled. It is brown, fri- 
able fine sandy loam in the upper part; yellowish 
brown, friable silt loam in the middle part; and brown, 
loose medium sand in the lower part. The substratum 
is yellowish brown, friable stratified silt and fine sand 
in the upper part; brown, firm silty clay loam in the 
middle part; and grayish brown, loose, very fine sand 
in the lower part to a depth of about 60 inches. There 
are mottles in the substratum. 

The available water capacity is high, and permeabil- 
ity is moderate. These soils are seasonally saturated at 
a depth of 1 to 3 feet, unless they are drained. If these 
soils are not drained, the depth of the root zone is 
limited by the water table. Natural fertility is medium, 
and the organic-matter content of the surface layer is 
moderate. 

If drained, most areas of these soils are used for 
pasture or general farm crops commonly grown in the 
county. Undrained areas are used for unimproved 
pasture, woodland, or wetland wildlife habitat. 

Representative profile of Yahara fine sandy loam, 0 
to 3 percent slopes, in an uncultivated area, 640 feet 
west and 50 feet north of the southeast corner of the 
SWI, sec. 21, T. 26 N., R. 23 E.: 

A1—0 to 8 inches; black (10YR 2/1) fine sandy 
loam ; weak fine subangular blocky struc- 
ture; very friable; common roots: 
neutral; abrupt smooth boundary. 

B1—8 to 9 inches; brown (10YR 4/8) fine sandy 


loam; few medium prominent yellowish 
brown (10YR 5/6) mottles; weak fine 
subangular blocky structure; friable; 
neutral; clear wavy boundary. 

B2—9 to 17 inches; yellowish brown (10YR 5/4) 
silt loam; common medium distinct light 
brownish gray (10YR 6/2) and many 
coarse prominent yellowish brown (10YR 
5/8) mottles; weak medium subangular 
blocky structure; friable; neutral; abrupt 
wavy boundary. 

B3—17 to 21 inches; brown (10YR 5/3) medium 
sand; few medium faint light brownish 
gray (10YR 6/2) and many medium 
prominent yellowish brown (10YR 5/6) 
mottles; single grained; loose; neutral; 
abrupt smooth boundary. 

C1—21 to 40 inches; yellowish brown (10YR 5/4) 
silt with thin strata of fine sand; common 
medium faint brown (7.5YR 4/4) and 
common medium distinct yellowish brown 
(10YR 5/6) mottles; weak medium platy 
structure; friable; slightly effervescent; 
mildly alkaline; abrupt wavy boundary. 

C2—40 to 48 inches; brown (7.5YR 5/4) silty clay 
loam; common medium distinct yellowish 
brown (10YR 5/6) mottles; weak me- 
dium subangular blocky structure; firm; 
slightly effervescent; mildly alkaline; 
abrupt wavy boundary. 

C348 to 60 inches; grayish brown (10YR 5/2) 
very fine sand; few fine prominent brown- 
ish yellow (10YR 6/6) mottles; single 
grained; loose; strongly effervescent; 
moderately alkaline. 

The solum is 20 to 40 inches thick. The solum is 
commonly neutral but in some pedons ranges to mildly 
alkaline, The C horizon is mildly alkaline or moderately 
alkaline. The B horizon is brown, yellowish brown, or 
light yellowish brown, and is mainly fine sandy loam 
and silt loam. The C horizon is mainly stratified silt 
and very fine sand but has thin layers of fine or medium 
sand, silty clay loam, or silty clay. 

In Door County, the annual temperature of these 
soils is a few degrees cooler than the defined range for 
the series, but this difference does not alter their use- 
fulness and behavior. 

Yahara soils are near Sisson, Wainola, and Yahara 
Variant soils. They form a drainage sequence with the 
poorly drained Yahara Variant soils and the well 
drained Sisson soils. Yahara soils contain more silt and 
clay and less sand than Wainola soils, which are formed 
in sandy sediment. 

YaA—Yahara fine sandy loam, 0 to 3 percent slopes. 
This nearly level and gently sloping soil is on glacial 
lake plains. Most areas are irregular in shape and are 
5 to 250 acres in size. 

Included with this soil in mapping are small areas 
of Sisson and Yahara Variant soils and soils that have 
a silt loam surface layer. Also included are small areas 
of soils that are underlain by sandy loam, loam, or clay 
loam glacial till at a depth of 36 to 60 inches. 

Runoff is slow. The hazard of erosion is slight. Wet- 
ness is the main limitation of this soil. This soil receives 
runoff from adjoining areas and is likely to be ponded 
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during wet seasons and after heavy rains. Surface 
drainage removes excess water rapidly. Deep ditches 
provide internal drainage. Where field tiles are used, 
silt and fine sand enter the tile lines unless precautions 
are taken to prevent their entry. ; 

If drained, this soil is suited to corn, small grain, 
legumes such as red clover, and pasture. Some truck 
crops are also grown. Undrained areas are used for un- 
improved pasture, but are better suited to woodland or 
wetland wildlife habitat. Capability unit IIw-4; wood- 
land suitability subclass lo. 


Yahara Variant 


The Yahara Variant consists of poorly drained, 
nearly level soils on glacial lake plains. The native 
vegetation is American elm, white ash, redosier dog- 
wood, and marsh grasses. . 

In a representative profile the surface layer is very 
dark gray silt loam about 9 inches thick. The subsoil is 
mottled, light brownish gray, friable silt loam about 
14 inches thick. The substratum is mottled light gray 
and light brownish gray, friable, stratified silt, very 
fine sand, and silty clay loam to a depth of about 60 
inches. 

The available water capacity is high, and permeabil- 
ity is moderate. These soils are seasonally saturated at 
a depth of less than 1 foot, unless they are drained. If 
these soils are not drained, the depth of the root zone 
is limited by the water table. Natural fertility is 
medium, and the organic-matter content of the surface 
layer is moderate. 

If drained, most areas of these soils are used for 
pasture or general farm crops commonly grown in the 
county. Undrained areas provide good wetland wildlife 
habitat. A few areas are used for unimproved pasture. 

Representative profile of Yahara Variant silt loam 
in an uncultivated area, 70 feet south and 70 feet east 
of the northwest corner of sec. 22, T. 27 N., R. 26 E.: 

Ai—0 to 9 inches; very dark gray (10YR 3/1) 
silt loam; moderate fine subangular 
blocky structure; very friable; mildly 
alkaline; clear wavy boundary. 

B2g—9 to 23 inches; light brownish gray (10YR 
6/2) silt loam; many medium prominent 
yellowish brown (10YR 5/6) mottles; 
weak thick platy structure parting to 
weak fine subangular blocky; friable; 
mildly alkaline; clear wavy boundary. 

C1—28 to 42 inches; light gray (10YR 7/2) strati- 
fied silt and very fine sand; many medium 
prominent brownish yellow (10YR 6/6) 
mottles; friable; strongly effervescent; 
mildly alkaline; clear wavy boundary. 

C2—42 to 60 inches; light brownish gray (10YR 
6/2) stratified silt and silty clay loam; 
many medium faint grayish brown 
(10YR 5/2) mottles; friable; slightly 
sticky; strongly effervescent; mildly 
alkaline. 

The solum is 15 to 30 inches thick. The solum is 
commonly mildly alkaline, but in some pedons reaction 
ranges to neutral. The C horizon is mildly alkaline to 
moderately alkaline. The Al or Ap horizon is 6 to 10 
inches thick. The B horizon ranges from fine sandy 


loam to silt loam. The C horizon is typically stratified 
silt and very fine sand but in places has thin layers of 
silty clay loam. 

Yahara Variant soils are near Yahara soils. They 
are wetter and have a higher silt and clay content than 
Yahara soils. 

Yv—yYahara Variant silt loam. This nearly level soil 
is on glacial lake plains. Slopes are 0 to 2 percent. Most 
areas are irregular in shape and are 5 to 100 acres in 
size. 

Included with this soil in mapping are small areas 
of Yahara soils. Also included are small areas of soils 
that have a fine sandy loam surface layer. 

Runoff is very slow. The hazard of erosion is slight. 
Wetness is the main limitation of this soil. This soil re- 
ceives runoff from adjoining areas and is likely to be 
ponded during wet seasons and after heavy rains. Sur- 
face drainage removes excess water rapidly. Deep 
ditches provide internal drainage. Where field tiles are 
used, silt and fine sand will enter the tile lines unless 
precautions are taken to prevent their entry. 

If drained, this soil is suited to corn, small grain, 
legumes such as red clover, and pasture. Undrained 
areas are used for unimproved pasture, but are better 
suited to wetland wildlife habitat than to most other 
pole oe unit IIIw-8; woodland suitability sub- 
class lo. 


Planning the use and management 
of the soils 


The soil survey is a detailed analysis and evaluation 
of the most basic resource of the survey area—the soil. 
It may be used to fit the use of the land, including 
urbanization, to the limitations and potentials of the 
natural resources and the environment and to help 
avoid soil-related failures in uses of the land. 

During a soil survey soil scientists, conservationists, 
engineers, and others keep extensive notes, not only 
about the nature of the soils but also about unique 
aspects of behavior of these soils in the field and at 
construction sites. These notes include observations of 
erosion, drought damage to specific crops, yield esti- 
mates, flooding, the functioning of septic systems, and 
other factors relating the kinds of soil and their pro- 
ductivity, potentials, and limitations under various 
uses and management. In this way field experience 
incorporated with measured data on soil properties and 
performance is used as a basis for predicting soil 
behavior. 

Information in this section will be useful in applying 
basic facts about the soils to plans and decisions for use 
and management of soils for crops and pasture, wood- 
land, and many nonfarm uses including building sites, 
highways and other transportation systems, sanitary 
facilities, parks and other recreational developments, 
and wildlife habitat. From the data presented, the 
potential of each soil for specified land uses may be 
determined, soil limitations to these land uses may be 
identified, and costly failures in homes and other struc- 
tures, because of unfavorable soil properties, may be 
avoided. A site can be selected where the soil properties 
are favorable, or practices can be planned that will 
overcome the soil limitations. 
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Planners and others using the soil survey can 
evaluate the impact of specified land uses on the overall 
productivity of the survey area or other broad planning 
area and on the environment. Both of these factors are 
closely related to the nature of the soil. Plans ean be 
made to maintain or create a land use pattern in har- 
mony with the natural soil. 

Contractors can find information useful in locating 
sources of sand and gravel, roadfill, and topsoil. Other 
information indicates the presence of bedrock, wetness, 
or very firm soil horizons that cause difficulty in exca- 
vation. 

Health officials, highway officials, engineers, and 
many other specialists can find useful information in 
this soil survey. The safe disposal of wastes, for ex- 
ample, is closely related to properties of the soil. Pave- 
ments, sidewalks, campsites, playgrounds, lawns, trees 
and shrubs, and most other uses of land are influenced 
by the nature of the soil. 


Crops and pasture * 


The major management concerns when using the 
soils for crops and pasture are described in this section. 
In addition, the crops or pasture plants that are best 
adapted to the soil, including some not commonly 
grown in the survey area, are discussed; the system of 
land capability classification used by the Soil Conser- 
vation Service is expldined; and the predicted yields 
of the main crops, hay, and pasture are presented for 
each soil. 

This section provides information about the overall 
agricultural potential and needed practices in the sur- 
vey area for equipment dealers, drainage contractors, 
fertilizer companies, processing companies, planners, 
conservationists, and others. For each kind of soil, 
information about management is presented in the 
section “Descriptions of the soils.” Planners of man- 
agement systems for individual fields or farms should 
also consider the detailed information given in the 
description of each soil. 

More than 170,000 acres in the county was used for 
crops and pasture in 1973. Of this total, about 15,000 
acres was used for permanent pasture; 12,000 acres for 
row crops, mainly corn; 35,000 acres for close-grown 
crops, mainly oats; 54,000 acres for rotation hay and 
pasture; and 13,000 acres for special crops. The rest 
was idle cropland (10). 

The potential of the soils in the county for increased 
production of food is good. About 60,000 acres of poten- 
tially good cropland is currently used as woodland, and 
an estimated 2,000 acres is used as pasture. In addition 
to the reserve productive capacity represented by this 
land, food production could also be increased consider- 
ably by extending the latest crop production technology 
to all cropland in the survey area. This soil survey can 
greatly facilitate the application of such technology. 

Acreage in crops and pasture has gradually been de- 
creasing as more land is used for urban development. 
In 1964 there was an estimated 219,000 acres in farms 
in the survey area. This figure has been decreasing at 
the rate of about 2,400 acres per year. 


*RayYMond E. Hoacvue, | district conservationist, Soil Con- 
servation Service, assisted in preparing this section. 


Basic practices of management 


Soils that have a hazard of erosion make up about 
65 percent of Door County. Erosion is a hazard where 
slope is more than 2 percent. Emmet, Kewaunee, 
Longrie, Omena, and Summerville soils are in this 
group. 

Loss of the surface layer by erosion is damaging for 
two reasons. First, it reduces productivity as the sur- 
face layer is lost and part of the subsoil is incorporated 
into the plow layer. Also, loss of the surface layer is 
especially damaging on soils that have a clayey subsoil, 
such as Kewaunee and Kolberg soils, and on soils that 
have a layer below the subsoil that limits the depth of 
the root zone. Such layers include sand and gravel, as 
in Alpena, Kiva, and Casco soils, or bedrock, as in Duel, 
Kolberg, Longrie, Namur, and Summerville soils. 
Erosion also reduces productivity on soils that tend to 
be droughty, such as Boyer and Rousseau soils. Second, 
erosion on farmland results in sediment entering 
streams. Controlling erosion reduces pollution of 
streams by sediment and improves quality of water for 
municipal use, for recreation, and for fish and wildlife. 

In many sloping fields, preparing a good seedbed and 
tilling are difficult on clayey spots because the original 
friable surface layer has been eroded. These spots are 
common on severely eroded Kewaunee soils. 

Erosion control provides protective surface cover, 
reduces runoff, and increases infiltration. A cropping 
system that keeps plant cover on the soil for extended 
periods can keep erosion losses to a minimum and will 
not reduce the productive capacity of the soils. On live- 
stock farms, which require pasture and hay, the legume 
and grass forage crops in the cropping system reduce 
erosion on sloping land and provide nitrogen and im- 
prove tilth for the following crop. 

Slopes are so short and irregular on many of the soils 
that contour tillage or terracing is not practical in 
much of the county. Cropping systems that provide sub- 
stantial plant cover are required to control erosion 
unless minimum tillage is practiced. Minimizing tillage 
and leaving crop residue on the surface help to increase 
infiltration and reduce the hazards of runoff and 
erosion, These practices can be adapted to most soils in 
the survey area but are more difficult to use success- 
fully on eroded soils such as the severely eroded 
Kewaunee soils. No-tillage for corn, which is increasing 
in Wisconsin, is effective in reducing erosion on slop- 
ing land and can be adapted to most soils in the survey 
area. It is more difficult to practice successfully on soils 
that have a clayey surface layer, such as Kewaunee 
soils, than on most other soils. 

Terraces and diversions reduce the length of slope 
and reduce runoff and erosion. They are most practical 
on deep, well drained, regularly sloping soils. Emmet 
and Omena soils are suitable for diversions. Soils such 
as Kolberg, Longrie, and Summerville are less suitable 
for terracing and diversions because they have a clayey 
subsoil which would be exposed in terrace channels or 
they have bedrock at a depth of less than 40 inches. 

Contouring and contour stripcropping are also used 
to control erosion in the survey area, They are best 
adapted to smoothly and uniformly sloping soils, includ- 
ing most areas of the sloping Emmet and Omena soils. 

Soil blowing is a hazard on the sandy Manistee and 
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Rousseau soils and on the muck soils, Carbondale, 
Cathro, Markey, and Suamico soils, where they are 
drained. Blowing can damage these soils in a few 
hours if winds are strong and the soils are dry and 
bare of vegetation or surface mulch. Soil blowing can 
be minimized by maintaining plant cover, surface 
mulch, or a rough surface through proper tillage. 
Windbreaks of adapted trees and shrubs are also ef- 
fective on cultivated muck soils. 

Information for the design of erosion control prac- 
tices for each kind of soil is available in local offices of 
the Soil Conservation Service or the Cooperative Ex- 
tension Service. 

Soil drainage is the major management need on 
about 25 percent of the land in the survey area. Some 
soils are naturally so wet that the production of crops 
commonly grown in the area is generally not possible. 
These are the poorly drained Angelica, Bonduel Wet 
Variant, Deford, Pinconning, and Poygan soils, which 
make up about 19,000 acres in the survey area; and the 
organic Carbondale, Cathro, Chippeny, Markey, Ron- 
deau, and Suamico soils, which make up about 29,700 
acres. 

Unless artificially drained, the somewhat poorly 
drained soils are so wet that crops are damaged during 
most years. Allendale, Bonduel, Fabius, Manawa, So- 
lona, Wainola, and Yahara soils, which make up about 
38,900 acres, are in this category. 

Kewaunee, Kolberg, Kolberg Variant, and Omro soils 
have good natural drainage most of the year, but they 
tend to dry out slowly after rains. Crops are sometimes 
Spe ea by ponded water where these soils are nearly 

evel, 

The design of both surface and subsurface drainage 
systems varies with the kind of soil. A combination of 
surface drainage and tile drainage is needed in most 
areas of the poorly drained and very poorly drained 
soils that are used for intensive row cropping. Drains 
have to be more closely spaced in soils with slow per- 
meability than in the more permeable soils. Tile drain- 
age is very slow in Manawa and Poygan soils. Finding 
adequate outlets for tile drainage systems is difficult in 
many areas of Bonduel, Bonduel Shallow Variant, Bon- 
duel Wet Variant, Chippeny, Duel Variant, and Namur 
Variant soils. 

Information on design of drainage of each kind of 
soil is available in local offices of the Soil Conservation 
Service. 

When organic soils are drained, there is a hazard of 
subsidence, the loss of surface elevation from organic 
soils after drainage. Subsidence is approximately 1 to 
1 inch per year in Wisconsin. The subsidence potential 
is high for Cathro, Chippeny, Markey, Rondeau, and 
Suamico soils and very high for Carbondale soils. Sub- 
sidence is the result of four factors (1) loss of ground- 
water buoyancy, (2) consolidation, (3) compaction, 
and (4) biochemical activity. Elevation loss due to the 
first three factors is termed initial subsidence and 
normally takes places in about three years after the 
water table is lowered. Initial subsidence of organic 
soils will typically reduce the thickness of the or- 
ganic materials above the water table by about one- 
half. After initial subsidence, shrinkage will continue 
at a fairly uniform rate due to biochemical oxidation of 
the organic materials. This is continued subsidence and 


progresses until mineral material or the water table is 
reached. The deeper the water table, the faster the rate 
of continued subsidence. Subsidence of organic soils 
can be stopped by maintaining the water level at the 
surface. It ean be reduced by maintaining the water 
level as high as possible for the land use. Only a small 
percentage of the area of organic soils in the county is 
presently used for crops. 

Soil fertility is naturally low or medium in most up- 
land soils in Door County. Most soils range from 
slightly acid to mildly alkaline. The organic soils, such 
as Carbondale, Cathro, Markey, Rondeau, and Suamico 
soils, are neutral to mildly alkaline, These soils require 
special fertilizers because they are low in boron and 
other trace elements. 

On all soils, additions of lime and fertilizer should be 
based on the results of soil tests, on the needs of the 
crop, and on the expected level of yields. The Coopera- 
tive Extension Service can help determine the kinds 
and amounts of fertilizer and lime to apply. 

Soil tilth is an important factor in the germination of 
seeds and in the infiltration of water into the soil. Soils 
with good tilth are granular and porous. 

Most of the soils used for crops in the county have a 
surface layer of silt loam or loam that is light in color 
and low in organic-matter content. Generally the struc- 
ture of such soils is weak, and intense rainfall causes 
the formation of a crust on the surface. This crust is 
hard and nearly impervious to water when dry. Once 
the crust forms, it reduces infiltration and increases 
runoff. Regular additions of crop residue, manure, and 
other organic material help to improve tilth and to 
reduce crust formation. 

Fall plowing is generally not a good practice on the 
light-colored, loamy soils that have a surface layer of 
silt loam or loam because a crust forms during winter 
and spring. Also, about 60 percent of the cropland 
consists of sloping soils that are subject to damaging 
erosion if they are plowed in fall. Kewaunee, Kolberg, 
Kolberg Variant, Manawa, Omro, and Poygan soils are 
clayey, and tilth is a problem because the soils often 
stay wet until late in spring. If they are wet when 
plowed, they tend to be very cloddy when dry, and a 
good seedbed is difficult to prepare. Fall plowing of 
these soils generally results in better tilth in spring. 

Field crops that are suited to the soils and climate of 
the county include many that are not now commonly 
grown. Green beans, field peas, winter wheat, barley, 
potatoes, and similar crops can be grown. 

Special crops, such as strawberries, raspberries, 
sweet corn, and other vegetables, are grown on a smail 
acreage in Door County. 

Apples and cherries are the most important orchard 
crops. Casco, Bonduel, Emmet, Fabius, Longrie, Omena, 
Omro, Solona, and Yahara soils on slopes of less than 
12 percent and are well suited or moderately well suited 
to apples. Other soils in the survey area are poorly 
suited or very poorly suited to apple production. 
Cherries are not so well adapted to wet soils as apples 
are. The well drained soils, such as Casco, Emmet, 
Longrie, Omena, Omro, and Sisson soils with slopes of 
less than 12 percent, are well suited or moderately well 
suited to cherries. All other soils are poorly suited or 
very poorly suited to cherry production. 

Even if adequately drained, muck soils in the survey 
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area have a frost hazard and are poorly suited to most 
vegetable crops. Carbondale, Cathro, Markey, Rondeau, 
and Suamico soils make up about 29,700 acres of the 
survey area. 

Latest information and suggestions for growing spe- 
cial crops can be obtained from local offices of the 
Cooperative Extension Service and the Soil Conserva- 
tion Service. 

Capability grouping 

Some readers, particularly those who farm on a large 
scale, may find it practical to use and manage alike 
some of the different kinds of soil on their farm. These 
readers can make good use of the capability classifica- 
tion system, a grouping that shows, in a general way, 
the suitability of soils for most kinds of farming (8). 

The grouping is based on permanent limitations of 
soils when used for field crops, the risk of damage when 
they are farmed,:and the way the soils respond to treat- 
ment. The grouping does not take into account major 
and generally expensive landforming that would change 
slope, depth, or other characteristics of the soils; does 
not take into consideration possible but unlikely major 
reclamation projects ; and does not apply to cranberries, 
horticultural crops, or other crops that require special 
management. 

Those familiar with the capability classification can 
infer from it much about the behavior of soils when 
used for other purposes, but this classification is not 
a substitute for interpretations designed.to show suit- 
ability and limitation for forest trees or for engineer- 
ing. 

In the capability system, all kinds of soil are grouped 
at three levels: the class, the subclass, and the 
unit. The broadest grouping, the capability class, is 
designated by Roman numerals I to VIII. In class I are 
the soils that have the fewest limitations, the widest 
range of use, and the least risk of damage when they 
are used. The soils in the other classes have progres- 
sively greater natural limitations. In class VIII are 
soils and land forms so rough, shallow, or otherwise 
limited that they do not produce worthwhile yields of 
crops, forage, or wood products. 

The subclass indicates major kinds of limitations 
within the classes. Within most of the classes there can 
be up to 4 subclasses. The subclasses are indicated by 
adding a small letter, e, w, s, or ¢, to the class numeral, 
for example IIe. The letter e shows that the main 
limitation is risk of erosion unless close-growing plant 
cover is maintained; w means that water in or on the 
soil interferes with plant growth or cultivation (in some 
Soils the wetness can be partly corrected by artificial 
drainage) ; s shows that the soil is limited mainly be- 
cause it is shallow, droughty, or stony; and ¢ indicates 
that the chief limitation is climate that is too cold or 
too dry. 

Tn class I there are no subclasses, because the soils of 
this class have few or no limitations. Class V can con- 
tain, at the most, only subclasses w, s, and c, because 
the soils are subject to little or no erosion but have 
other limitations that confine their use largely to pas- 
ture or wildlife. 

Subclasses are further divided into groups called 
capability units. These are groups of soils that are so 
similar that they are suited to the same crops and 


pasture plants, they require about the same manage- 
ment, and have generally similar productivity and 
other response to management. Capability units are 
generally identified by numbers assigned locally, for 
example, ITe-1 or IIIs—4. 

The capability units in Door County are described 
on the following pages. The capability unit designation 
for each soil is given in the “Guide to Mapping Units.” 


Management by capability units 


On the following pages, the capability units in Door 
County are described and suggestions for use and 
management of the soils in each unit are given. The 
capability units are not numbered consecutively, be- 
cause not all of the units used in Wisconsin are in this 
county. 


Capability unit I-4 

Sisson fine sandy loam, 0 to 2 percent slopes, is the 
only soil in this unit. It is deep and well drained, is on 
lacustrine plains, and is underlain by stratified silt, 
very fine sand, and fine sand. 

This soil has moderate permeability. Natural fertility 
is medium and is easy to maintain. Available water 
capacity is high. Organic-matter content is moderate. 
This soil is slightly acid to mildly alkaline. The hazard 
of erosion is slight. 

The major management concerns are maintaining 
organic-matter content, fertility, and tilth. Intensive 
management consists of applying manure and fertilizer, 
returning crop residue, and minimum tillage. If this 
soil is intensively managed, a continuous row cropping 
system is suitable. 

This soil is well suited to all crops commonly grown 
in the county. Corn, oats, alfalfa, and orchard crops 
are the main crops. This soil is also well suited to 
pasture and hardwood timber. 


Capability unit [le-1 


Sisson fine sandy loam, 2 to 8 percent slopes, is the 
only soil in this unit. It is deep and well drained, is on 
lacustrine plains, and is underlain by stratified silt, 
fine sand, and very fine sand. 

This soil has moderate permeability. Natural fertility 
is medium. Available water capacity is high. Organic- 
matter content is moderate. The hazard of erosion is 
moderate, but this soil is fairly easy to maintain. This 
soil is slightly acid to mildly alkaline, 

The major management concerns are maintaining 

organic-matter content and tilth and controlling ero- 
sion. Applying manure and fertilizer, returning crop 
residue, and minimum tillage help to maintain tilth, 
organic-matter content, and fertility. Management 
practices such as waterways and stripcropping help to 
control runoff and erosion. 
_ This soil is well suited to all crops commonly grown 
in the county. Corn, oats, alfalfa, and orchard crops are 
the main crops. This soil is also well suited to pasture 
and hardwood timber. ; 


Capability unit [le-2 
This unit consists of gently sloping, moderately deep 
and deep, well drained ‘and moderately well drained 
soils on glacial till plains. These soils have a. surface 
layer of sandy loam, loam, and silt loam; and some 
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have a subsoil of silty clay that is underlain by dolomite 
bedrock. 

Available water capacity is moderate, natural fer- 
tility is medium to high, and organic-matter content is 
moderate in most of these soils. Those soils that have a 
sandy loam surface layer have lower available water 
capacity and low natural fertility and organic-matter 
content. Most of the soils in this unit have moderate 
permeability, but permeability is moderately slow in a 
small area. These soils are medium acid to mildly alka- 
line. The hazard of erosion is moderate, The silt loam 
soils have a moderate frost hazard. 

The main management concerns are maintaining 
organic-matter content, fertility, and tilth and con- 
trolling erosion. Applying manure and fertilizer, re- 
turning crop residue, and minimum tillage help to 
maintain organic-matter content, fertility, and tilth. 
These management practices are very important on 
soils that have a subsoil of silty clay. Contour strip- 
cropping helps to control runoff and erosion. 

These soils are well suited to all crops commonly 
grown in the county. Corn, oats, alfalfa, and orchard 
crops are the main crops. These soils are also: well 
suited to pasture and hardwood timber. 


Capability unit Te-6 

This unit consists of gently sloping, deep, well 
drained to moderately well drained soils on glacial till 
plains. These soils have a surface layer of silt loam, a 
hese of silty clay, and a substratum of silty clay or 
oam. 

Permeability is moderately slow. The substratum in 
some of these soils has moderate permeability. Organic- 
matter content is moderate. Natural fertility is high. 
Available water capacity is moderate or high. These 
soils are slightly acid to moderately alkaline. The 
hazards of erosion and frost action are moderate. 

Returning crop residue and applying manure and 
fertilizer help to maintain organic-matter content, 
fertility, and tilth. Management practices such as 
waterways and contour stripcropping help to control 
runoff and erosion. Although it is not extensively used, 
a combination of land leveling and field tile or water- 
ways are effective in controlling runoff. 

These soils are well suited to corn, oats, and alfalfa 
hay, which are commonly grown. They are also well 
suited to pasture and hardwood timber. 


Capability unit ITs—1 

This unit consists of nearly level, moderately deep 
and deep, well drained and moderately well drained 
soils on glacial till plains. These soils have a surface 
layer of Joam and sandy loam and a subsoil of loamy 
sand, sandy loam, and loam that is underlain by dolo- 
mite bedrock or by a substratum of sandy loam. 

Available water capacity is low or moderate. Natural 
fertility is low or medium. These soils have moderate 
to moderately rapid permeability. Organic-matter con- 
tent is low or moderate. There is a slight hazard of 
drought, but otherwise these soils are easy to maintain. 
These soils are medium acid to mildly alkaline. 

The major management concerns are maintaining 
organic-matter content, fertility, tilth, and moisture. 
Applying manure and fertilizer, returning crop residue, 


and minimum tillage are some intensive management 
practices. 

These soils are well suited to all crops commonly 
grown in the county. Corn, oats, hay, and orchard fruits 
are the main crops. These soils are also suited to 
pasture and hardwood. 


Capability unit IIs—2 
Kolberg silt loam, 0 to 2 percent slopes, is the only 
soil in this unit. It is moderately deep and well drained, 
is on glacial till plains, and is underlain by bedrock. 
This soil has a subsoil of silty clay, clay loam, and silty 
clay loam. 

_Available water capacity and organic-matter content 
are moderate. Permeability is moderate and moderately 
slow. Natural fertility is high. The hazard of erosion 
is slight. This soil is neutral to mildly alkaline. : 

The major management concerns are maintaining 
organic-matter content, fertility, soil structure, and 
tilth. Intensive management consists of applying 
manure and fertilizer, returning crop residue, and 
minimum tillage. Surface drainage removes excess 
water rapidly from ponded areas. If this soil is prop- 
erly managed, a continuous row crop system is suitable. 
_ This soil is well suited to all crops commonly grown 
in the county. Corn, oats, and alfalfa are the main 
crops. This soil is also well suited to pasture and hard- 
wood timber. 


Capability unit IIs-8 
Kewaunee silt loam, 0 to 2.percent slopes, is the only 


‘soil in this suit. It is deep and moderately well drained 


and is on glacial till plains. This soil has a subsoil and 
substratum of silty clay and heavy clay loam. 
Permeability is moderately slow. Organic-matter 
content and available water capacity are moderate. 
Natural fertility is high. This soil is slightly acid to 
mildly alkaline. The hazard of erosion is slight. . 
Returning crop residue, and applying manure and 
fertilizer help to maintain organic-matter content, 
fertility, and tilth. With this type of management, a 
continuous row crop system is suitable. Surface or sub- 
surface drainage removes excess water rapidly from 
ponded areas. 
_ This soil is well suited to all crops commonly grown 
in the county. Corn, oats, and alfalfa are the main 
crops. This soil is also well suited to pasture and 
hardwood timber. 


Capability unit [Iw-1 


This unit consists of nearly level, deep; poorly 
drained soils in drainageways and depressions on gla- 
cial till plains. These soils have a surface layer of loam 
and silty clay loam, and a subsoil and substratum of 
loam, silty clay loam, or silty clay. 

In the silty clay loam soil, permeability is slow, avail- 
able water capacity is moderate, and organic-matter 
content and natural fertility are high. In the silt loam 
soil, permeability is moderately slow to moderate, 
available water capacity is high, organic-matter con- 
tent is moderate, and natural fertility is medium. The 
soils in this unit are neutral to moderately alkaline. 

These soils are seasonally saturated at a depth of 
less than 1 foot, unless they are drained. They also are 
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Figure 9.—A series of walerways and diversions safely remove excess water, University of Wisconsin Experimental Station. 


subject to frequent ponding or flooding. Tilth is difficult 
to maintain where the surface layer is silty clay loam. 
Surface or tile drains or both are used to remove excess 
water. Diversions also provide some overflow protec- 
tion from adjoining slopes. Returning crop residue and 
applying manure and fertilizer help to maintain 
organic-matter content, fertility, and tilth. This type of 
intensive management allows continuous row cropping. 

These soils are suited to crops if they are protected 
from flooding and if adequate drainage is provided. 
The main crops are corn, oats, and hay. Unimproved 
areas are suited to pasture, woodland, and wildlife 
habitat. 


Capability unit IIw-2 


This soil consists of nearly level and gently sloping, 
deep, somewhat poorly drained soils in depressions and 
drainageways on glacial till plains. These soils have a 
surface layer of silt loam and sandy loam. Most have a 
subsoil and substratum of loam. Some have a subsoil 
and substratum of silty clay. 

In the loam and sandy loam soils, permeability is 
moderate; and in the silt loam soil, it is slow. Natural 
fertility is high in the silt loam soil, medium in the 
loam soil, and low in the sandy loam soil. Available 
water capacity of all soils is moderate or high. Organic- 
matter content is low or moderate. These soils are 
neutral to moderately alkaline. The hazard of erosion 
is moderate in a few gently sloping areas. These soils 
have a slight or moderate hazard of flooding, and they 
have a high water table. They are seasonally saturated 
at a depth of 1 to 3 feet, unless they are drained. 

Applying manure and fertilizer, returning crop resi- 
due, and minimum tillage help to maintain organic- 


matter content, fertility, and tilth. Diversions provide 
overflow protection, and surface or tile drains remove 
excess water (fig. 9). 

These soils are suited to continuous row crops if they 
are protected from overflow and if adequate drainage 
is provided. Corn, oats, and hay are commonly grown. 
Unimproved areas are generally suited to pasture, 
woodland, or wildlife habitat. 


Capability unit Tw-3 

This unit consists of nearly level, shallow and mod- 
erately deep, somewhat poorly drained to poorly 
drained soils in depressions and drainageways on 
glacial till plains. The surface layer is loam. These soils 
are underlain by dolomite bedrock. 

Available water capacity is low. Permeability and 
organic-matter content are moderate. Natural fertility 
is medium, These soils are neutral to moderately alka- 
line. The hazard of flooding is slight or moderate. 

Minimum tillage, returning crop residue, and apply- 
ing manure and fertilizer help to maintain the organic- 
matter content, fertility, and tilth. Diversions protect 
the soils from flooding, and surface drainage removes 
excess water from a high water table. In places, bed- 
rock prevents the installation of tile drains. These soils 
are seasonally saturated at a depth of less than 8 feet, 
unless they are drained. 

These soils are moderately well suited to most crops 
commonly grown in the county if they are protected 
from flooding and the high water table is lowered. If 
they are not protected, the soils are generally suited to 
pasture, woodland, and wildlife. Corn, oats, and hay 
are the main crops. 
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Capability unit IIlw—4 


Yahara fine sandy loam, 0 to 3 percent slopes, is the 
only soil in this unit. It is deep and somewhat poorly 
drained and is on lacustrine plains. The substratum is 
mainly stratified silt and very fine sand. ; 

Available water capacity is high. Permeability and 
organic-matter content are moderate. Natural fertility 
is medium. This soil is neutral to mildly alkaline. The 
hazard of flooding is slight or moderate. 

Minimum tillage, returning crop residue, and apply- 
ing manure and fertilizer help to maintain the organic- 
matter content, fertility, and tilth. Diversions protect 
the soil from flooding, and surface drainage removes 
excess water from a high water table. Results of tile 
drainage are questionable. If tile is installed, precau- 
tions must be taken to prevent silt and fine sand from 
entering and clogging the tile lines. This soil is season- 
ally saturated at a depth of 1 to 3 feet, unless it is 
drained, 

This soil is suited to most crops commonly grown in 
the county if it is protected from flooding and the high 
water table is lowered. If not protected, the soil is 
generally suited to pasture, woodland, or wildlife 
habitat. Corn, oats, and hay are the main crops. 


Capability unit IlTe-2 


This unit consists of sloping, moderately deep and 
deep, well drained soils on glacial till plains. These 
soils have a surface layer of silt loam, loam, and sandy 
loam, and most have a subsoil of sandy loam and loam 
that is underlain by a substratum of sandy loam or by 
dolomite bedrock. Some areas have a subsoil of silty 
clay that is underlain by bedrock. 

These soils have moderately rapid, moderate, or 
moderately slow permeability. Available water capacity 
is moderate to low. Natural fertility is mainly moderate 
or low, but it is high in soils that have a silt loam 
surface layer. Organic-matter content is low or mod- 
erate. These soils are medium acid to mildly alkaline. 
The hazard of erosion is moderate. These soils are 
subject to moderate frost action. 

Minimum tillage, returning crop residue, and 
applying manure and fertilizer help to maintain 
organic-matter content, fertility, moisture, and tilth. 
Management practices such as contour stripcropping 
and waterways help to control runoff and erosion. 
Under such management, a shorter period of rotation 
can be used. 

The silt loams and loams in this unit are moderately 
well suited to crops commonly grown in the county, but 
the sandy loams are poorly suited. The main crops are 
corn, oats, hay, and orchard fruits. These soils are 
suited to pasture and hardwood. 


Capability unit [Te-3. 


This unit consists of gently sloping; shallow, mod- 
erately deep, or deep; well drained soils on outwash 
plains or glacial till plains that are underlain by 
dolomite bedrock. These soils have a surface layer of 
loam and sandy loam and a subsoil of gravelly loam, 
loam, sandy clay loam, or clay loam that is underlain 
by dolomite bedrock or by sand and gravel. 

Permeability is mainly moderate to moderately slow, 
but some of the soils in this unit have a very rapidly 


permeable substratum. Organic-matter content is mod- 
erate. The available water capacity is low or very low. 
Natural fertility is medium or low. These soils are 
slightly acid to mildly alkaline. The hazards of erosion 
and drought are moderate. 

Returning crop residue and applying manure and 
fertilizer help to maintain organic-matter content, 
fertility, and moisture. Management practices such as 
stripcropping and waterways help to control runoff 
and erosion. 

These soils are moderately well suited to the more 
drought resistant crops in the county, such as oats 
and some hay crops. Some corn and orchard fruits are 
grown. These soils are suited to pasture. 


Capability unit IITe-6 
_ Kewaunee silt loam, 6 to 12 percent slopes, eroded, 
is the only soil in this unit. It is deep and well drained 
and is on glacial till plains. The subsoil and substratum 
are silty clay and heavy clay loam. 

Permeability is moderately slow. Available water 
capacity and organic-matter content are moderate. 
Natural fertility is high. This soil is slightly acid to 
mildly alkaline. The hazard of erosion is moderate. In 
some areas, the silty clay subsoil has been exposed by 
erosion, Frost action is a moderate hazard. 

Returning crop residue and applying manure and 
fertilizer help to maintain organic-matter content, 
fertility, and tilth. Waterways and stripcropping help 
to prevent runoff and erosion. 

This soil is moderately well suited to all crops com- 
monly grown in the county. Corn, oats, and hay are the 
main crops. This soil is also suited to pasture and 
hardwood timber. 


Capability unit [Te-7 


This unit consists of sloping, deep, well drained and 
moderately well drained soils on outwash plains. These 
soils have a surface layer of loamy sand and fine 
sand, a subsoil of sandy loam to fine sand, and a sub- 
stratum of sand and gravel or fine sand. 

Permeability is moderately rapid or rapid. Available 
water capacity, natural fertility, and organic-matter 
content are low. These soils are medium acid to mildly 
alkaline. The hazard of erosion is moderate, and these 
soils are moderately droughty. 

Returning crop residue and applying manure and 
fertilizer help to maintain organic-matter content, 
fertility, and moisture. Waterways and stripcropping 
help to control runoff and erosion and to preserve 
moisture. 

These soils are moderately well suited to the crops 
commonly grown in the county, Corn, hay, and orchard 
fruits are grown and drought resistant crops such as 
oats do well. These soils are also suited to pasture and 
native pine. 


Capability unit ITIs—3 


This unit consists of gently sloping deep, well drained 
and moderately well drained soils on outwash plains. 
The surface layer is loamy sand and fine sand. In some 
areas the soils have a silty clay substratum. 

Available water capacity is low. Permeability is 
generally rapid. The silty clay substratum that occurs 
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in some areas has slow permeability. Organic-matter 
content and natural fertility are low. These soils are 
medium acid to mildly alkaline. The hazard of erosion 
is moderate. Droughtiness is the main limitation. 

Applying manure and fertilizer and returning crop 
residue help to maintain organic-matter content and 
fertility and to conserve moisture. Shelter belts protect 
the soils from soil blowing. 

These soils are moderately well suited to crops 
commonly grown in the county if good management is 
used. They are better suited to more drought resistant 
crops such as oats, but corn and hay are also grown. 
ie soils are also suited to pasture and hardwood 
timber. 


Capability unit IIIs—4 

Boyer loamy sand, 2 to 6 percent slopes, is the only 
soil in this unit. It is deep and well drained and is on 
outwash plains. It has a sandy loam or fine sandy loam 
subsoil that is underlain by sand and gravel. 

This soil has moderately rapid to rapid permeability. 
Available water capacity, natural fertility, and organic- 
matter content are low. This soil is medium acid to 
mildly alkaline. The hazard of drought is slight to 
moderate, and the hazard of erosion is slight. 

Returning crop residue and applying manure and 
fertilizer help to maintain organic-matter content 
and fertility and to conserve moisture. Waterways and 
striperopping help to control runoff and erosion and to 
conserve moisture. 

This soil is moderately well suited to the more 
drought resistant crops grown in the county, such as 
oats; but corn, hay, and orchard fruits are also grown. 
This soil is also suited to pasture and hardwood timber. 


Capability unit [1Is—8 

Summerville loam, 0 to 2 percent slopes, is the only 
soil in this unit. It is shallow and well drained and is 
on glacial till plains underlain by dolomite bedrock. 

Permeability and organic-matter content are moder- 
ate. Available water capacity is very low. Natural 
fertility is medium or low. This soil is slightly acid to 
neutral. The hazard of drought is moderate, and the 
hazard of erosion is slight. 

Returning crop residue and applying manure and 
fertilizer help to maintain organic-matter content and 
fertility and to conserve moisture. 

This soil is moderately well suited to the more 
drought resistant crops grown in the county such as 
oats and hay, but corn and orchard crops are also 
grown. It is also suited to pasture. 


Capability unit IIIw-3 


Yahara Variant silt loam is the only soil in this unit. 
It is deep and poorly drained and is on lacustrine plains. 
Slopes are 0 to 2 percent. This soil is underlain by 
stratified silt, very fine sand, and silty clay loam. 

Permeability and organic-matter content are moder- 
ate. Available water capacity is high. Natural fertility 
is medium. This soil is mildly alkaline. 

Applying fertilizer and manure and minimum tillage 
help to maintain organic-matter content, fertility, and 
tilth. This soil is seasonally saturated at a depth of less 
than 1 foot, unless it is drained. Drainage can be pro- 
vided by surface or tile drains or both. If tile drains are 


installed, precautions should be taken to prevent silt 
and very fine sand from filling the tile. 

This soil is suited to all crops commonly. grown in the 
county if it is protected from flooding and if adequate 
drainage is provided. 


Capability unit IIw-5 

Fabius silt loam is the only soil in this unit. It is deep 
and somewhat poorly drained and is on outwash plains. 
Slopes are 0 to 2 percent. This soil has a sandy clay 
loam and sandy loam subsoil that is underlain by a 
sand and gravel substratum. 

Available water capacity is low. Organic-matter 
content is moderate. Natural fertility is medium. Per- 
meability is moderate, but is rapid in the substratum. 
This soil is neutral to moderately alkaline. The hazard 
of flooding is slight to moderate. 

Minimum tillage, returning crop residue, and apply- 
ing manure and fertilizer help to maintain organic- 
matter content, fertility, and tilth. This soil is seasonally 
saturated at a depth of 1.5 to 2.0 feet, unless it is 
drained. Diversions protect the soil from flooding, and 
surface drainage removes excess water from a high 
water table. 

This soil is suited to most crops commonly grown 
in the county if it is protected from flooding and the 
high water table is lowered. If this soil is not protected, 
it is generally suited to pasture, woodland, and wild- 
life habitat. Corn, oats, and hay are the main crops. 


Capability unit IIIw—6 

This unit consists of nearly level, deep, somewhat 
poorly drained soils on lacustrine plains. These soils 
have a surface layer of loamy sand or loamy fine sand 
and are underlain by a silty clay substratum. 

Permeability is rapid in the subsoil and slow in the 
substratum. Organic-matter content is low or moderate. 
Natural fertility is low. Available water capacity is 
moderate. These soils are slightly acid to moderately 
alkaline. The hazard of flooding is moderate to severe. 

Applying fertilizer and manure and minimum tillage 
help to maintain organic-matter content, fertility, and 
tilth. These soils are seasonally saturated at a depth of 
less than 1.5 feet, unless they are drained. Diversions 
protect the soils from flooding, and surface or tile 
drains or both remove excess water. If tile drains are 
installed, precautions should be taken to prevent fine 
sand from filling the tiles. 
_ These soils are suited to all crops commonly grown 
in the county if they are protected from flooding and 
if adequate drainage is provided. Corn, oats, and hay 
are the main crops. Unimproved areas are suited to 
pasture, woodland, or wildlife habitat. 


Capability unit IIIw-7 

Rondeau muck is the only soil in this unit. It is an 
organic soil on shallow glacial lake basins or in depres- 
sions, and is underlain by marl. Slopes are 0 to 2 
percent. 

This soil has moderately rapid permeability in the 
upper part and slow permeability in the marl sub- 
stratum. Available water capacity and organic-matter 
content are very high. Natural fertility is low. This 
soil is neutral to mildly alkaline. The hazard of flooding 
is severe, and the frost hazard is moderate to severe. 
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Surface drainage removes excess water. This soil 
is saturated at a depth of less than 1 foot, unless it is 
drained. Diversions and channeling protect the soil 
from flooding. Minimum tillage and applying fertilizer 
are important management practices. 

This soil is suited to corn and truck crops if it is 
protected from flooding and if adequate drainage is 
provided. Unimproved areas are suited to pasture or 
wetland wildlife habitat. 


Capability unit [Ve—2 

This unit consists of deep, moderately steep, well 
drained soils on hillsides on glacial till plains. These 
soils have a surface layer of sandy loam; a subsoil of 
loamy sand, sandy loam, and loam; and a substratum 
of sandy loam. 

Permeability is moderate to moderately rapid. 
Organic-matter content and natural fertility are low. 
Available water capacity is moderate. These soils are 
slightly acid to mildly alkaline. The hazard of erosion 
is severe. In some areas, the loam subsoil is exposed by 
erosion. 

Minimum tillage, returning crop residue, and apply- 
ing manure and fertilizer help to maintain organic- 
matter content, fertility, and tilth. Renovation, water- 
ways, and contour stripcropping help to control runoff 
and erosion. 

These soils are poorly suited to crops commonly 
grown in the county if good management is not used. 
Corn, oats, and alfalfa hay are commonly grown. These 
soils are suited to pasture and hardwood timber. 


Capability unit [Ve-3 


This unit consists of sloping, shallow to deep, well 
drained soils on glacial till and outwash plains. These 
soils have a surface layer of sandy loam and loam 
and a subsoil of gravelly loam, loam, sandy clay loam, 
or clay loam. These soils are underlain by sand and 
gravel or dolomite bedrock. 

Available water capacity is low or very low. Natural 
fertility is low or medium. Permeability is generally 
moderate or moderately slow, but some of the soils 
have a very rapidly permeable substratum. Reaction is 
slightly acid to mildly alkaline. The hazards of erosion 
and drought are moderate. In some areas, the sandy 
clay loam or silty clay subsoil is exposed by erosion. 

Minimum tillage, returning crop residue, and 
applying fertilizer and manure help to maintain 
organic-matter content, fertility, tilth, and moisture. 
Waterways, suitable crop rotation, and stripcropping 
are other intensive management practices that help to 
prevent erosion and runoff. 

These soils are poorly suited to all crops commonly 
grown in the county. Best results are obtained from 
those crops that are most drought resistant. Corn, oats, 
and alfalfa are common crops. These soils are also 
suited to pasture and hardwood timber. 


Capability unit [Ve-7 


Boyer loamy sand, 12 to.20.percent slopes, is the only 
soil in this unit, It is a deep and well drained and is on 
outwash ridges. This soil has a subsoil of sandy loam. 

Permeability is moderately rapid to rapid. Natural 
fertility, available water capacity, and organic-matter 


content are low. This soil is medium acid to mildly 
alkaline. 

Minimum tillage and applying fertilizer and manure 
help to maintain organic-matter content and fertility 
and to conserve moisture. Waterways, stripcropping, 
suitable crop rotations, and renovation help to prevent 
erosion and runoff. 

This soil is poorly suited to row crops. If properly 
managed it is suited to a cropping system that includes 
some corn as well as drought resistant crops such as 
oats and hay. It is also suited to pasture and native 
pine. 


Capability unit [Vs-3 

Duel loamy sand, 1 to 6 percent slopes, is the only 
soil in this unit. It is a moderately deep, well drained 
soil on outwash plains underlain by dolomite bedrock. 
This soil has a subsoil of sand. 

Available water capacity is very low. Natural fer- 
tility and organic-matter content are low. Permeability 
is rapid. This soil is slightly acid to mildly alkaline. 
The soil is dominantly sand, so the hazard of drought 
is severe and the hazard of soil blowing is moderate. 

Applying manure and fertilizer and returning crop 
residue help to maintain organic-matter content, fer- 
tility, and some moisture. Lack of moisture is a limita- 
tion, so irrigation shows the greatest favorable results. 
Shelter belts protect the soil from soil blowing. 

This soil is poorly suited to drought resistant crops 
such as oats. Some areas are also used for corn, 
legumes, and pasture and are also well suited to pine 
plantations. This soil is also suitable for irrigation if 
found in large tracts and if an adequate water supply 
is available. If this soil is irrigated, it is suited to a 
continuous row cropping system. 


Capability unit [Vw-5 

This unit consists of nearly level and gently sloping, 
somewhat poorly drained and poorly drained soils on 
glacial till and outwash plains. These soils have a sur- 
face layer of fine sand, loamy fine sand, or sandy loam 
and a subsoil of loam, sandy loam, or fine sand. Most 
of these soils are deep, but some are shallow or moder- 
ately deep and are underlain by dolomite bedrock. 

Natural fertility is low or medium. Available water 
capacity is very low or low. Organic-matter content is 
low to high. Permeability is moderate or rapid. These 
soils are medium acid to mildly alkaline. The hazard 
of flooding is severe, and the frost hazard moderate on 
some of these soils. The hazard of erosion is slight. 

Applying manure and fertilizer and returning crop 
residue help to maintain organic-matter content and 
fertility. Surface drainage removes excess water, and 
diversions control runoff from adjacent slopes. These 
soils are seasonally saturated at a depth of less than 
3 feet, unless they are drained. 

These soils are poorly suited to crops commonly 
grown in the county even if adequate drainage and 
flood protection are provided. The soils are better suited 
to timber production or wildlife habitat. 


Capability unit IVw-7 
This unit consists of deep, poorly drained, nearly 
level, muck soils in depressions on outwash and glacial 
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ae plains. These soils have a substratum of clay or 
oam. 

Permeability is moderately rapid in the organic 
layer and slow to moderate in the substratum. Avail- 
able water capacity and organic-matter content are 
very high. Natural fertility is low. These soils are 
neutral to moderately alkaline. The hazard of flooding 
is severe, and the frost hazard is moderate. Soil blow- 
ing and subsidence are concerns if the water table is 
lowered too far. 

Minimum tillage and applying fertilizer help to 
maintain organic-matter content and fertility. Surface 
or tile drains remove excess water, and diversions pro- 
tect the soils from flooding. They are saturated with 
water at a depth of less than 1 foot, unless they are 
drained. 

These soils are poorly suited to most crops com- 
monly grown in the county even if adequate drainage 
and flood protection are provided. -Early frost limits 
crops. These soils are better suited to woodland and 
wildlife habitat. 


Capability unit IVw-9 


Carbondale muck is the only soil in this unit. It is a 
deep, very poorly drained, organic soil in glacial lake 
basins and in depressions in stream valleys. Slopes are 
0 to 2 percent. 

Permeability is moderately rapid. Available water 
capacity and organic-matter content are very high. 
Natural fertility is low. This soil is neutral. The hazard 
of flooding is severe, and the frost hazard is moderate. 
Soil blowing and subsidence are concerns if the water 
table is lowered too far. 

Minimum tillage and applying fertilizer help to 
maintain organic-matter content and fertility. This 
soil is saturated at a depth of less than 1 foot if drain- 
age is not provided. Surface and tile drains remove 
excess water, and diversions help to protect the soil 
from flooding. 

This soil is poorly suited to crops commonly grown 
in the county because of the frost hazard even if ade- 
quate drainage and flood protection are provided. This 
soil is better suited to woodland and wildlife habitat. 


Capability unit Vw-14. 


Only Fluvaquents are in this unit. They are deep, 
poorly drained, stratified alluvial sediments on flood 
plains along streams and on bottoms of narrow valleys. 
The sediments range from gravelly sand to clay loam. 
Slopes are 0 to 2 percent. 

Generally, fertility is moderate, available water ca- 
pacity is high, and permeability is moderate, but these 
properties vary. These soils are neutral to moderately 
alkaline. They are subject to very severe and frequent 
flooding. 

The important management practice on these soils 
is providing a good grass cover to prevent severe flood 
damage. Protection from grazing is important in areas 
of timber and wildlife habitat. 

These soils are poorly suited to crops commonly 
grown in the county. They are better suited to wildlife 
oe and production of timber from bottom land 
rees, 


Capability unit VIe-2 


Emmet sandy loam, 20 to 35 percent slopes, is the 
only soil in this unit. It is deep and well drained and 
is on ridges on glacial till plains. This soil has a loamy 
sand, sandy loam, and loam subsoil that is underlain 
by a sandy loam substratum. 

Permeability is moderate, but in the substratum it 
is moderately rapid. Available water capacity is moder- 
ate. Organic-matter content and natural fertility are 
low. The soil is slightly acid to mildly alkaline. The 
hazard of erosion is very severe. There is also a hazard 
of drought. 

Pasture and hayland are difficult to renovate. Con- 
trolled grazing, renovation, and fertilization help to 
maintain plant cover and control erosion. 

This soil is generally unsuited to cultivated crops. 
If properly managed, it is suited to hay and pasture. 
This soil is used mostly for woodland and wildlife 
habitat. 

Capability unit VIe—-3 

Summerville loam, 12 to 20 percent slopes, is the 
only soil in this unit. It is on glacial till plains and is 
underlain by dolomite bedrock. 

Natural fertility is medium or low. Organic-matter 
content is moderate, Available water capacity is very 
low. Permeability is moderate. This soil is slightly acid 
to neutral. The hazard of erosion is severe. There is 
also a severe drought hazard. 

Pasture and hay stands are difficult to renovate. 
Renovation and fertilization help to maintain plant 
cover and control erosion. 

This soil is poorly suited to cultivated crops. If 
properly managed, it is suited to hay and pasture. This 
soil is used mostly for woodland and wildlife habitat. 


Capability unit VIe-6 

Only Kewaunee soils, 12 to 20 percent slopes, severely 
eroded, are in this unit. They are deep and well drained 
and are on hills on glacial till plains. These soils have 
a varied surface layer and are underlain by silty clay 
and heavy clay loam. 

Natural fertility is high. Available water capacity 
is moderate. Permeability is moderately slow. Organic- 
matter content is low. These soils are slightly acid to 
mildly alkaline. The hazard of erosion is severe. Because 
of the loss of topsoil, maintaining good tilth is a 
concern. 

Pasture and hay stands are difficult to renovate. 
Renovation and fertilization help to maintain plant 
cover and control erosion. 

These soils are generally unsuited to cultivated crops. 
If properly managed, they are suited to woodland and 
wildlife habitat. 


Capability unit VIs—3 

Only Rousseau-Shawano fine sands, 2 to 12 percent 
slopes, are in this unit. These deep, sandy soils are 
moderately well drained to excessively drained and are 
on outwash plains and ridges. 

Permeability is rapid. Available water capacity is 
low. Natural fertility and organic-matter content are 
low or very low. These soils are medium acid to mildly 
alkaline. The hazard of erosion, mainly soil blowing, 
is moderate. There is also a severe drought hazard. 


54 SOIL SURVEY 


Controlled grazing, renovation, fertilization, and 
windbreaks or solid plantings help to maintain plant 
cover and control soil blowing. 

These soils are generally unsuited to cultivated crops. 
If properly managed, they are suited to pasture. These 
soils are used mostly for unimproved pasture, wood- 
land, or wildlife habitat. 


Capability unit VIs-5 

This unit consists of nearly level to sloping, deep, 
shallow or very shallow soils on glacial lake beach 
ridges and bedrock controlled glacial till plains. These 
soils have a surface layer of loam to gravelly sandy 
loam and are underlain by stratified sand and gravel 
or by dolomite bedrock. Most of these soils are well 
drained to excessively drained, but some range to poorly 
drained, 

These soils have moderate to very rapid permeability. 
Available water capacity is low to very low. Organic- 
matter content is moderate or low. Natural fertility is 
low. The hazard of erosion is slight to moderate. These 
soils are neutral to mildly alkaline. Droughtiness is a 
severe limitation, but some soils are seasonally satu- 
rated at a depth of less than 1 foot. Bedrock generally 
limits use of drainage measures. 

Controlled grazing, renovation, and fertilization help 
to maintain plant cover, control erosion, and conserve 
moisture. 

These soils are generally unsuited to cultivated crops. 
If properly managed, they are suited to pasture. These 
soils are used mostly for unimproved pasture, wood- 
land, and wildlife habitat. 


Capability unit VIw-7 

Markey muck is the only soil in this unit. It is a 
nearly level, deep, very poorly drained, muck soil that 
is underlain by sand and is on glacial lake basins and 
in depressions in stream valleys. Slopes are 0 to 2 
percent. 

Permeability is moderately rapid in the organic layer 
and rapid in the sand substratum. Available water 
capacity is high. Organic-matter content is very high. 
Natural fertility is low. This soil is neutral to mildly 
alkaline. The hazard of flooding is severe, and the frost 
hazard is moderate. Soil blowing and subsidence are 
concerns if the water table is lowered too far. 

This soil is saturated at a depth of less than 1 foot, 
unless it is drained. Surface and tile drains remove 
excess water, and diversions can help to protect the 
soil from flooding. Minimum tillage and applying fer- 
tilizer help to maintain organic-matter content and 
fertility. 

This soil is poorly suited to crops commonly grown 
in the county because of the frost hazard even if ade- 
quate drainage and flood protection are provided. It is 
suited to woodland and wildlife habitat. 


Capability unit VIIs—3 


Only Rousseau-Shawano fine sands, 12 to 35 percent 
slopes, are in this unit. These deep, sandy, well drained 
to excessively drained soils are on outwash ridges. 

Permeability is rapid. Available water capacity is 
low. Natural fertility and organic-matter content are 
low or very low. These soils are medium acid to mildly 


alkaline. The hazard of soil blowing is moderate. These 
soils are also severely droughty. 

Controlled grazing, proper woodland management, 
and tree planting in open areas help to provide plant 
cover and control soil blowing. 

These soils are unsuited to cultivated crops. They are 
mostly used for unimproved pasture, native woodland, 
recreation, or wildlife habitat. 


Capability unit VITs-9 

This unit consists of gently sloping and sloping, 
excessively drained beach deposits along major lakes. 
These soils are sandy and cobbly. 

Natural fertility and organic-matter content are low. 
Permeability is rapid or very rapid. Available water 
capacity is very low. The hazard of soil blowing is 
severe if these soils are cultivated. There is also a 
severe drought hazard. 

Management consists of renovation for pasture 
areas. Protection from grazing is important for wood- 
land and wildlife habitat. Tree plantings in open areas 
help to provide plant cover and control soil blowing. 

These soils are unsuited to cultivated crops. They 
are better suited to pine plantations. Some areas are 
Re The soils are also well suited to wildlife 

abitat. 


Capability unit VITs~10 

Chippeny muck is the only soil in this unit. It is an 
organic soil on old glacial lake basins and is underlain 
by dolomite bedrock. Slopes are 0 to 2 percent. 

Permeability is moderately slow to moderate. Avail- 
able water capacity is high. Organic-matter content is 
very high. Natural fertility.is low. This soil is neutral 
to mildly alkaline. The hazard of flooding is severe. 
This soil is subject to a moderate frost hazard. 

This soil is saturated at a depth of less than 1 foot. 
Underlying bedrock generally limits use of surface or 
tile drains. 

This soil is unsuited to cultivated crops. It is better 
suited to woodland or wildlife habitat. 


Capability unit VITIs—10 


This unit consists of nearly level and gently sloping 
beaches that are subject to wave action and excessively 
drained, sloping to steep areas of rock outcrop. Exposed 
bedrock, mainly dolomite, makes up 75 to more than 
90 percent of the areas of rock outcrops. 

These areas are not rated for permeability, avail- 
able water capacity, organic-matter content, and natu- 
ral fertility. 

These areas are unsuited to cultivated crops, 
pasture, or woodland management because of their 
position in the landscape and rockiness. They are better 
suited to or are used mostly for wildlife habitat or 
recreation. 


Capability unit VITIw-15 


Only Saprists are in this unit. These are very poorly 
drained, organic soils in depressions and in areas 
bordering lakes and streams. These areas are flooded 
most of the year. They are covered by cattails, bul- 
rushes, and other plants-that grow in shallow water. 
Slopes are 0 to 2 percent. 
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These soils are too wet to be used for common farm 
crops and pasture. Drainage is generally not feasible 
because there are no suitable outlets. These soils are 
suited to wetland wildlife habitat. In dry seasons these 
areas need protection from grazing and from fire. 
Areas that have completely filled with sediment and 
that are entirely grown over with cattails can be blasted 
out with dynamite to form potholes for waterfowl and 
other wildlife. 


Yields per acre 


The average yields per acre that can be expected of 
the principal crops grown in Door County under a 
high level of management are shown in table 2. In any 
given year, yields may be higher or lower than those 
indicated in table 2 because of seasonal variations in 
rainfall and other climatic factors. Absence of a yield 
estimate indicates that the crop is not suited to or not 
commonly grown on the soil or that irrigation of a 
given crop is not commonly practiced on the soil. 

The predicted yields are based mainly on the experi- 
ence and records of farmers, conservationists, and 
extension agents (3). Results of field trials and demon- 
strations and available yield data from nearby counties 
were also considered. 

The latest soil and crop management practices used 
by many farmers in the county are assumed in predict- 
ing the yields: Hay and pasture yields are predicted 
for varieties of grasses and legumes suited to the soil. 
A few farmers may be using more advanced practices 
and are obtaining average yields higher than those 
shown in table 2. 

The management needed to achieve the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Such management provides drainage, 
erosion control, and protection from flooding; the 
proper planting and seeding rates; suitable high- 
yielding crop varieties; appropriate tillage practices, 
including time of tillage and seedbed preparation and 
tilling when soil moisture is favorable; control of 
weeds, plant diseases, and harmful insects; favorable 
soil reaction and optimum levels of nitrogen, phos- 
phorus, potassium, and trace elements for each crop; 
effective use of crop residue, barnyard manure, and 
green manure crops; harvesting of crops with the 
smallest possible loss; and timeliness of all fieldwork. 

The predicted yields reflect the relative. productive 
capacity of the soils for each of the principal crops. 
Yields are likely to increase in the future as new pro- 
duction technology is developed. The relative produc- 
tivity of a given soil compared to other soils, however, 
is not likely to change. 

Crops other than those shown in table 2 are grown 
in the survey area, but because their acreage is small, 
predicted yields for these crops are not included. The 
local offices of the Soil Conservation Service and the 
Cooperative Extension Service can provide information 
about the productivity and management concerns of 
the soils for these crops. 


Woodland management and productivity * 


All of Door County was in forest before it was 


*By GreorceE W. ALLEY, forester, Soil Conservation Service, 
Madison, Wisconsin. 


settled. This forest was a mixture of conifers and hard- 
woods. Currently 33 percent of the county, or 106,000 
acres, is in forest. About 96,000 acres is classified as 
commercial forest in the forest inventory published in 
1968 (fig. 10). ; 

The present forest area is 21 percent conifers; 
0.7 percent oak and hickory; 14 percent elm, ash, and 
maple; 33 percent maple, beech, and birch; 22 percent 
aspen and white birch; and 3 percent nonstocked (11). 

Although a third of the county is forested, forestry 
is not an important industry. The recreational value 
of the forest stand is more important economically than 
the commercial production of wood products. The most 
important wood products are maple logs, aspen pulp, 
and cedar posts and poles. Kolberg, Namur, and 
Summerville soils, which are very shallow to moder- 
ately deep over bedrock, are difficult to reforest if they 
have been cleared and farmed. In many areas of these 
soils, a highly calcareous subsoil and substratum have 
been brought to the surface by tillage operations. This 
is toxic to tree growth and it either kills or severely 
inhibits growth of seedlings. 

Table 3 contains information useful to woodland 
owners or forest managers planning use of soils for 
wood crops. Mapping unit symbols for those soils suit- 
able for wood crops are listed alphabetically by soil 
name, and the ordination symbol for each soil is given. 
All soils bearing the same ordination symbol require 
the same general kinds of woodland management and 
have about the same potential productivity. 

The first part of the symbol, a number, indicates the 
potential productivity of the soils for important trees. 
The number 1 indicates very high productivity ; 2, high; 
8, moderately high ; 4, moderate; and 5, low. The second 
part of the symbol, a letter, indicates the major kind 
of soil limitation. The letter w indicates excessive 
water in or on the soil; t, toxic substances in the soil; 
d, restricted root depth; c, clay in the upper part of the 
soil; s, sandy texture; f, high content of coarse frag- 
ments in the soil profile; and 7, steep slopes. The letter o 
indicates no significant limitations or restrictions. If a 
soil has more than one. limitation, priority in placing 
the soil into a limitation class is in the order in which 
the letters are listed above— w, t, d, c, s, f, and r. 

In table 3 (See page 62) the soils are also rated for 
a number of factors to be considered in management. 
The ratings of slight, moderate, and severe are used to 
indicate the degree of major soil limitations. 

Ratings of equipment limitation reflect the charac- 
teristics and conditions of the soil that restrict use of 
the equipment generally needed in woodland manage- 
ment or harvesting. A rating of slight indicates that 
use of equipment is not limited to a particular kind of 
equipment or time of year; moderate indicates a short 
seasonal limitation or need for some modification in 
management or equipment; severe indicates a seasonal 
limitation, a need for special equipment or manage- 
ment, or a hazard in the use of equipment. 

Seedling mortality ratings indicate the degree that 
the soil affects expected mortality of planted tree seed- 
lings when plant competition is not a limiting factor. 
The ratings are for seedlings from good planting stock 
that are properly planted during a period of sufficient 
rainfall. A rating of slight indicates that the expected 
mortality of the planted seedlings is less than 25 per- 
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Figure 10.—Tree planting is an established program in the county. This planting is on soils of the Emmet and Omena series. 


cent; moderate, 25 to 50 percent; and severe, more than 
50 percent, 

Considered in the ratings of windthrow hazard are 
characteristics of the soil that affect the development 
of tree roots and the ability of soil to hold trees firmly. 
A rating of slight indicates that trees in wooded areas 
are not expected to be blown down by commonly occur- 
ring winds; moderate, that some trees are blown down 
during periods of excessive soil wetness and strong 
winds; and severe, that many trees are blown down 
during periods of excessive soil wetness and moderate 
or strong winds. 

Ratings of plant competition indicate the degree to 
which undesirable plants are expected to invade or 
grow if openings are made in the tree canopy. The 
invading plants compete with native plants or planted 
seedlings by impeding or preventing their growth. A 
rating of slight indicates little or no competition from 
other plants; moderate indicates that plant competition 
is expected to hinder the development of a fully stocked 
stand of desirable trees; and severe indicates that plant 
competition is expected to prevent the establishment 
of a desirable stand unless the site is intensively pre- 
pared, weeded, or otherwise managed for the control 
of undesirable plants. 

The potential productivity of merchantable trees on 
a soil is expressed as a site index. This index is the 
average height, in feet, that dominant and codominant 


trees of a given species attain in a specified number 
of years. The site index applies to fully stocked, even- 
aged, unmanaged stands. 

’ Trees to plant are those that are suitable for com- 
mercial wood production and that are suited to the soils. 


Windbreaks and environmental plantings 


Windbreaks are established to protect livestock, 
buildings, and yards from wind and snow. They also 
help to protect fruit trees and gardens, and they furnish 
wildlife habitat. Several rows of both broad-leaved and 
coniferous species provide the most protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field. The interval depends on the erodibility 
of the soil. These field windbreaks protect cropland 
and crops from wind and hold snow on the fields, and 
they also provide food and cover for wildlife. 

Environmental plantings help to beautify and screen 
homes and other buildings and to abate surrounding 
noise. The plants, mostly evergreen shrubs and trees, 
are closely spaced. Healthy planting stock of suitable 
species planted properly on a well prepared site and 
maintained in good condition can insure a high degree 
of plant survival. 

Table 4 (See page 68) shows the height that locally 
adapted trees and shrubs are expected to reach on 
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TABLE 2.—Yields per acre of crops and pasture 


[All yields were estimated for a high level of management in 1974. Absence of a yield figure indicates the crop is seldom grown 
or is not suited] 


Soil name and map symbol Corn Corn silage Oats igre ay See 
Bu Ton Bu Ton AUM?! 

Allendale: 

DOA a et oe ee ese eseaece 15 12 60 3.5 3.3 
Alpena 

PG a i te Be ee Sa Se B lessees ose 2.0 1.6 
Angelica: 

Cs et 15 12 65 4.0 3.5 
Beaches: 

Be. 
Bonduel: 

Bi asec a a oe ee ee 75 12 65 3.5 3.5 
Bonduel Shallow Variant: 

BG a ee wah See esa aceeesudbeedsool so oS 45 q 45 4.0 1.6 
Bonduel Wet Variant: 

I a a 70 12 55 3.0 3.0 
Boyer 

BB a a a 70 12 50 21 2.0 

BrG, BED eee ee ee ee 60 10 45 2.0 1.6 
Carbondale: 

Os) eseeeeehe sa See acc ok Oe ee ace! bE ee 2A. lee ckecsonee. 
Casco 

Geb) asec ee ee 70 12 50 2.5 8.0 

CCC? er hE 60 10 45 2.0 2.5 
Cathro 

COM eee een ese secsen denen Sco ee bee l eee sso eee 12 55 2:0: eee ek, 
Chippeny: 

Cp. 
Deford: 

WN ca a ie 65 11 45 2.5 2.8 
Duel 

DUB, 22525 eo i Se ek 40 q 85 2.0 2.8 
Duel Variant: 

DY? eee et et eee 50 8 40 2.5 2.5 
Emmet: 

EMA, ies oS re i ee og i 85 14 75 4.0 8.5 

EMBs etait tt ee ee es 80 13 70 3.8 3.5 

mCP, tate eh ae ee et Wi) 12 65 3.5 8.5 

Hy a as ee ee ee 50 2.5 2.7 

BME: eames Se a Se a ee 2.0 2.0 
Fabius 

Pah ayes Soe oi a Se vis) 12 60 2.5 8.5 
Fluvaquents: 

FU es sl a ee a i ee aN i a i 8.0 
Gravel pits: 

Sp. ~ 
Kewaunee: 


KNA; KB -caeectn aoa oe a eee 85 14 75 4.5 3.5 
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TABLE 2.—Yields per acre of crops and pasture—Continued 


: ° Grass- Kentucky 
Soil name and map symbol Corn Corn silage Oats legume hay | bluegrass 
Bu Ton Bu Ton AUM? 
KhC2 ~_...----.-------+-+----------+----~-------------+----- 80 13 vi 4.5 3.2 
KkD3 ~------..------------------~------------+--+----+=--- 60 10 60 4.0 2.5 
Kiva: 
KmB  .-----------_----__---------+----+---------------+=---|------------ 12 60 2.0 1.6 
KmC ~_---------_----------~---------------~-------~---+-|------------ 8 50 1.9 1.6 
Kolberg: 
KoA ~~. -----------------------------------+------=----- 90 15 70 3.7 3.0 
KoB _--.-_-------_------------+-~----------++------------- 80 13 65 3.7 8.0 
(KoC2 —.------------------ === === 2 =o nen nn enn nn nnn 65 11 55 3.0 2.6 
Kolberg Variant: 
KvB ------..---------------_---------------------------- 70 12 65 8.2 2.8 
KvC2 ~_.----_--.---------------------------------------- 60 10 60 3.2 2.0 
Longrie: 
LoA —---+ aa = nnn nnn nnn 80 18 65 3.5 3.5 
LoB _..-----.----_-.-----------+-------------~------------- 75 12 60 3.0 3.0 
LeC@ aa------- ee es = 5 = == 70 12 55 2.5 2.5 
Manawa: 
McA ~----~-----.-----------+-~-- + ------ --- === -- == === 90 15 15 4.5 8.5 
Manistee: 
MeB ~------_----.-------------------~-------------------- 65 11 60 3.0 2.0 
Markey: 
Mk ~--.--------_-_----------+--.--------------------------|------------ 12 55 2.5 |acansannwes 
Namur: 
NaB, NaC ---------_---_----------------------------------|------------|------------ 30 2.0 1.3 
Namur Variant: 
Ny  oe.-----—------ $= nnn een 80 5 35 1.7 18 
Omena: 
OmB ~.------~----_---------------=~-~-----------~------- 15 12 7b 3.5 3.0 
OmC .------------_-------------------- +--+ 70 12 70 3.8 2.5 
OmD WuW---------------------- == 2-2 - |---| + == ---- == 60 3.1 2.5 
Omena Variant: 
VB cee eee eee ee a nn en nn nn ee eens) 90 15 65 4.0 3.5 
Omro: 
OzB __--~..------------------ +--+ --- + --- +--+ ---- === 85 14 70 4,5 3.5 
Pineonning: 
ha ea eee et ee 80 18 60 3.5 2.5 
Poygan 
Po ee eee ee ee en ene 100 17 65 4.0 3.5 
Rock outcrop: 
‘KA, 
N : 
ge ee ene eee me ee eee C emcee, [eenee en. Sarr encces | 30 2.0 3.0 
Rondeau: 
12 Soll ies aia cee eeal ete egearena 


Rn epee een ee rt nn nn nnn penne 
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TABLE 2.—Yields per acre of crops and pasture—Continued 


Soil name and map symbol 


Rousseau: 
ROB cece cee eet te 


SU ca eee See beeen eo noe ee 


SVA: suecetoSe Se oSes et eee ees ee eo eee 


Udipsamments: 
Ud. 

Udorthents: 
Uo. 


Wainola: 
Wai a eo to a ee 


VV etek eee scene ol ose ebo Sec e oe ke 


: Grass- Kentucky 
Corn Corn silage Oats legume hay | bluegrass 
Bu Ton Bu Ton AUM! 

45 8 2.5 
40 2.0 
45 2.0 
eee See eee meee) eee ae 1.5 
50 8 2.5 
100 17 3.5 
95 16 3.5 
90 15 3.5 
eee eee ee 12 See 
15 12 3.0 
710 12 3.0 
60 10 2.5 
Spat AR S| (5 5 RR a, (Oy Ae re Ss 2.0 
55 9 2.0 
15 12 8.0 
85 14 4.0 


* Animal-unit-month: The amount of forage or feed required to feed one animal unit (one cow, one horse, one mule, five 


sheep, or five goats) for a period of 30 days. 


This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and 


behavior of the whole mapping unit. 


various kinds of soils in 20 years. The estimates in this 
table, based on measurements and observation of es- 
tablished plantings that have been given adequate care, 
can be used as a guide in planning windbreaks and 
screens. Additional information about planning wind- 
breaks and screens and the planting and care of trees 
can be obtained from the local office of the Soil Con- 
servation Service, Cooperative Extension Service, local 
nurserymen, or the Wisconsin Department of Natural 
Resources forester. 


Recreation * 


The demand for land and facilities for recreational 
activities is increasing everywhere in the survey area. 
Such activities include golfing, camping, snowmobiling, 
picnicking, bicycling, hiking, boating, and tennis 
(fig. 11). Hundreds of acres have been removed from 


“Raymond E. Hoacur, district conservationist, Soil Conser~ 
vation Service, assisted in preparing this section. 
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Figure 11.—Golf course on gently sloping soils of the Longrie series. These soils are well suited to most farm crops but have severe 
limitations for some nonfarm uses, such as septic tank absorption fields. 


agricultural production and are used for second-home 
areas for numerous nonresidents. 

The soils of the survey area are rated in table 5 
(See page 73) according to limitations that affect their 
suitability for camp areas, picnic areas, playgrounds, 
and paths and trails. The ratings are based on such 
restrictive soil features as flooding, wetness, slope, and 
texture of the surface layer. Not considered in these 
ratings, but important in evaluating a site, are location 
and accessibility of the area, size and shape of the area 
and its scenic quality, the ability of the soil to support 
vegetation, access to water, potential water impound- 
ment sites available, and either access to public sewer- 
lines or capacity of the soil to absorb septic tank 
effluent. Soils that are subject to flooding are limited, in 
varying degree, for recreational use by the duration of 
flooding and the season when it occurs. Onsite assess- 
ment of height, duration, and frequency of flooding is 
essential in planning recreational facilities. 

In table 5, the limitations of soils are rated as slight, 
moderate, or severe. Slight means that the soil proper- 
ties are generally favorable and that the limitations 
are minor and easily overcome. Moderate means that 
the limitations can be overcome or alleviated by plan- 
ning, design, or special maintenance. Severe means that 
soil properties are unfavorable and that limitations can 
be offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, or by a combination 
of these measures. 

The information in table 5 can be supplemented by 
additional information in other parts of this survey. 
Especially helpful are interpretations for septic tank 
absorption fields, given in table 8; and interpretations 


for dwellings without basements and for local roads 
and streets, given in table 7. 

Camp areas require such site preparation as shaping 
and leveling tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary 
facilities and utility lines. Camp areas are subject to 
heavy foot traffic and some vehicular traffic. The best 
soils for this use are mildly sloping, are not wet, and 
are not subject to flooding during the period of use. 
The surface has few or no stones or boulders; absorbs 
rainfall readily, but remains firm; and is not dusty 
when dry. The cost of constructing camping sites 
greatly increases if the soils are strongly sloping and 
they have stones or boulders. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for use as picnic areas are firm 
when wet, are not dusty when dry, are not subject to 
flooding during the period of use, and do not have 
slopes or stones or boulders that will increase the cost 
of shaping sites or of building access roads and parking 
areas. 

Playgrounds require soils that can withstand inten- 
sive foot traffic. The best soils are almost level, are 
not wet, and are not subject to flooding during the 
season of use. The surface is free of stones or boulders, 
is firm after rains, and is not dusty when dry. If shap- 
ing is required to obtain a uniform grade, the depth 
of the soil over rock should be sufficient to allow 
necessary grading. 

_ The design and layout of paths and trails for walk- 
ing, horseback riding, and bicycling should require 
little or no cutting and filling. The best soils for this 
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use are those that are not wet, are firm after rains, 
are not dusty when dry, and are not subject to flooding 
more than once during the period of use. They should 
be moderately sloping and have few or no stones or 
boulders on the surface. 


Wildlife habitat ° 


The soils of Door County range widely in physical 
and chemical composition. Most of the soils in the 
northern two-thirds of the county are rough or are 
shallow over dolomite bedrock. Many areas in this part 
of the county are not farmed, but they remain in 
woodland or wetland, The southern one-third of the 
county is smoother, and most of this area is farmed. 
Most of the wetlands are in this section. According to 
an inventory made in 1961, there is approximately 
28,000 acres of wetlands. Most of these wetlands are 
wooded swamps. 

The habitat elements needed by a wildlife species 
generally require several kinds of soil and commonly 
a combination of land uses. For this reason, interpreta- 
tions of the soils can be best related to the soil asso- 
ciations described in the section, “General Soil Map.” 
In the following paragraphs, the soil associations of 
Door County are described as wildlife areas that differ 
in potential species, mainly game, and in environmental 
factors. 

Wildlife area 1—This area is in the Summerville- 
Longrie-Omena association, which is in the northern 
two-thirds of the county. The soils are nearly level to 
moderately steep and are medium textured. Much of 
this area is uncultivated. This association provides good 
interspersions of cropland and woodland for food and 
cover, but wetlands are very sparse. 

Wildlife in this area includes white-tailed deer, cot- 
tontail rabbits, gray squirrels, and smaller populations 
of Hungarian partridge, ringneck pheasants, ruffed 
grouse, and snowshoe hares. 

Wildlife area 2—This area is in the Emmet-Solona- 
Angelica, Rousseau-Kiva-Markey, and Kewaunee- 
Kolberg-Manawa associations, which are mainly in the 
southern one-third of the county. The soils are nearly 
level to sloping and are medium or coarse textured. 
Much of this area is cultivated. The Emmet-Solona- 
Angelica and Kewaunee-Kolberg-Manawa associations 
are mostly cultivated, but they contain areas of steeper 
soils and wet soils in drainageways and depressions. 
These areas are used for woodland or for wetland wild- 
life habitat. The Rousseau-Kiva-Markey association is 
used mostly for pasture, woodland, or wetland wildlife 
habitat. Rousseau soils are sandy and droughty and not 
extensively used for crops. The very poorly drained 
Markey soils and the closely interspersed wet soils in 
the Deford-Yahara Variant-Carbondale and_ the 
Carbondale-Cathro associations provide numerous wet 
areas. 

Wildlife in this area includes white-tailed deer, 
ruffed grouse, waterfowl, cottontail rabbits, gray squir- 
rels, and a limited number of ringneck pheasants and 
Hungarian partridge. 


*By Davip J. Frisqus, biological technician, wildlife, Soil 
Conservation Service. 


Wildlife area 3—This area is in the Deford-Yahara 
Variant-Carbondale and Carbondale-Cathro associa- 
tions, which are in the southern one-third of the county. 
The soils are nearly level and are medium textured, 
coarse textured, and organic that remain wet much of 
the year. Most of this area is used for pasture, wood- 
land, or wetland wildlife habitat. Most of the wetlands 
in Door County are in Area 3. This area is closely in- 
terspersed with better drained soils of Area 2, and so 
it provides a variety of soil and land use conditions 
which favor wildlife. 

Wildlife in this area includes mallards, wood ducks, 
and many species of diving ducks; white-tailed deer; 
ruffed grouse; cottontail rabbits; gray squirrels; and a 
pes number of ringneck pheasants and snowshoe 

ares. 

Soils directly affect the kind and amount of vegeta- 
tion that is available to wildlife as food and cover, 
and they affect the development of water impound- 
ments. The kind and abundance of wildlife that popu- 
late an area depend largely on the amount and 
distribution of food, cover, and water. If any one of 
these elements is missing, inadequate, or inaccessible, 
wildlife will either be scarce or will not inhabit the 
area. 

If the soils have the potential, wildlife habitat can be 
created or improved by planting appropriate vegeta- 
tion, by properly managing the existing plant cover, 
ue we fostering the natural establishment of desirable 
plants. 

In table 6, (See page 77) the soils in the survey area 
are rated according to their potential to support the 
main kinds of wildlife habitat in the area. This in- 
formation can be used in planning the use of parks, 
wildlife refuges, nature study areas, and other develop- 
ments for wildlife; selecting soils that are suitable for 
creating, improving, or maintaining specific elements 
of wildlife habitat; determining the intensity of man- 
agement needed for each element of the habitat; and 
determining areas that are suitable for acquisition to 
manage for wildlife. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good means that the element 
of wildlife habitat or the kind of habitat is easily 
created, improved, or maintained. Few or no limita- 
tions affect management, and satisfactory results can 
be expected if the soil is used for the designated pur- 
pose. A rating of fair means that the element of wild- 
life habitat or kind of habitat can be created, improved, 
or maintained in most places. Moderate intensity of 
management and fairly frequent attention are required 
for satisfactory results. A rating of poor means that 
limitations are severe for the designated element or 
kind of wildlife habitat. Habitat can be created, im- 
proved, or maintained in most places; but management 
is difficult and requires intensive effort. A rating of 
very poor means that restrictions for the element of 
wildlife habitat or kind of wildlife are very severe, and 
that unsatisfactory results can be expected. Wildlife 
habitat is impractical or even impossible to create, im- 
prove, or maintain on soils having such a rating. 

The elements of wildlife habitat are briefly described 
in the following paragraphs. 

Grain and seed crops are seed-producing annuals 


TABLE 3.—Woodland management and productivity oS 
[Only the soils suitable for production of commercial trees are listed in this table. Absence of an entry in a column means the information was not available] 
bedi Management concerns Potential productivity 
. rdi- 
Berl nameare nation Trees to plant 
psym symbol | Equipment Seedling | Windthrow Plant tinportant tress Site 
limitation mortality hazard competition P index 
Allendale: 
AdA aasaneeenenen 3w Moderate __| Severe —~~-_| Slight —~---_ Slight ___._ Quaking aspen —-.---.---- 60 | White spruce, eastern 
White ash _..._..--.- +5.) white pine. 
Swamp white oak ~~------|--------- 
Eastern white pine ~----~~|-_-----—__ 
White spruce ----_.-------|--------- 
Paper birch ----------~---|--------- 
Balsam fir a2n2--2 | eeee 
Alpena: 
ApG@: nes sncSssenceses 4s Slight ~---- Slight ~---- Slight ...._| Moderate __| Northern white-cedar —--__ 29 | Red pine, white spruce. 
Balsam fir ~-------..---~~|--------- 
Quaking aspen ___.-----~~|---_----- 
Paper birch ~---------~~-|--------- 
Angelica: 
ees ciecgcticha ee ices ad 4w Severe  _-_| Severe ____| Severe —_-_| Slight ~-.--} Balsam fir -------.------- 45 | White ash, northern 
Quaking aspen ~--------~-|--------- white-cedar. 
Northern white-cedar ~---_|---.----~- tA 
Black-ash 2:2o-ese2-ssesce2|-ooco co ° 
e 
Bonduel: m 
Bay See 30 Slight ~----| Slight ----~ Slight ----_ Moderate -_| Northern white-cedar —__~_! 35 | Poplars, white spruce. = 
Quaking aspen ~---------~|--.-----. 2 
Paper birch ~---~--------~|_--~----- a 
Bonduel Shallow Variant: 
BO see eee 3w Moderate —-_| Slight --_--] Moderate ~-| Moderate ~_| Northern white-cedar _____ 35 | Poplars, white spruce. 
Quaking aspen —~-.-~._---_|--------- 
Paper birch 4... |..-4--.— 
Bonduel Wet Variant: 
Bp aac cane Sek 4w Severe -...| Moderate ~-] Moderate —-| Severe ----| Northern white-cedar —____ 25 | Poplars, white spruce. 
Quaking aspen —-_---_-_-_|--------- 
Paper bireh ~~—-—.—-——.-~-|..___._.-- 
Boyer: 
BrB, BrC, BrD ~-----__-__| 2s Slight ~---~ Slight ~-.-_| Slight --_-- Moderate —~-| Northern red oak _-___---_ 66 | Eastern white pine, red 
White oak ~...-_____-_--_|_____---- pine. 
American basswood ~-~-~-|__----~-- 
Sugar maple _____--__---_|-____--__ 
Carbondale: 
Co. Ms 3w Severe ._--| Severe ~---] Severe - __} Severe —_-_| Balsam fir ~.----___-__--_|__----___ 
Northern white-cedar —___- 34 
Tamarack —.......___..._ 45 
Casco: , . 
CcB, CeC2 -------_---- 3s Slight ...-- Slight ~---- Slight ----- Slight --~-- Northern red oak —~-_------ 55 | Red pine, jack pine. 


Black oak 
White oak 


Gint »se Sse seceee eee 38w Severe __-_| Severe ._._| Severe ---.| Severe ---_| Balsam fir -------------~~|------_-- 
Tamarack —__..._.___._..- 50 
Northern white-cedar ~-_~_ 33 
Red maple sa sccceuseennaalScenenas 
White ash ~  _....--_____|_.-__..-— 


Ae a ee 3w Severe ____| Severe _.__| Severe -___| Severe -~--] Balsam fir -----------.--~ 
Black ash ----------~- : 
Paper birch 
Northern white-cedar ----_|_----~~-- 
Red maple ..—.--—-.-=-=.-|.— 4 
Quaking aspen ~ ------~~-|--------- 
Tamarack: —.--s2-—3--se6 | sensed 


Ue eecectecsneleeees Sw Severe ____| Severe ~_-_| Severe ~.__| Severe ~._| Quaking aspen ~---.------ 45 | Red maple, white ash. 
Balsam BF ce | a 
Red maple __.-~.--------_]--------- 
Silver maple ~-..--------_|--------- 
White ash __.._-..---_----_|--_--_---_ 


DuB --.-- 33 Slight —_-_ Moderate __| Slight —~..-_ Slight ~__-_ Northern red oak ________.. 53 | Red pine, jack pine. 
Paper birch +.----------~|--------- 


Dy si 3w Severe ____| Moderate -_| Moderate ~_| Severe ~--_] White ash ------_-_--_---- 55 | White ash, red maple, 
Red maple —.-____________|--------- white spruce. 


Emmet: 
EmA, EmB, EmC2, EmD2 __| 20 Slight —____] Slight ~-_-- Slight ~._-. Moderate -_| Sugar maple _________-___ 61 | White spruce, red pine, 

Yellow birch ~-------~_-~_|--~------ eastern white pine. 

Red pine ~-_--_-_____--__|--------- 

American basswood ~_---~_ -- 

American beech ~-.----~--|--------- 

Quaking aspen —______---- 75 

Eastern white pine ~_...-__|-~------~- 

Northern red oak ~~-_~~-_|---------- 


EME eee 2r Moderate ~.| Slight ~-.-- Slight ~---_ Moderate ~-| Sugar maple __------.-~--- 61 | White spruce, red pine. 
Yellow birch —~-..-__-______|--------- 
Red ‘pitie coo | ae 
American basswood —~—~~-|-~-~------ 
American beech ~_-_______|---~----- 
Quaking aspen ______~._-- 1 
Eastern white pine —______|--------- 
Northern red oak _________|---~----- 


Fa) sates cee tee ees 38w Moderate ~_| Moderate ~-} Moderate ~_| Severe —___ White spruce, Norway 
spruce, eastern white 
pine, northern white- 


cedar. 


American basswood ~--____ 


Fl eee Se 4w Severe ~___| Moderate --| Moderate —~_| Severe ~--_] Red maple ~----.----_.-~- 50 | Red maple, white ash, 
White ash ...---s<<scccs5|24—45--56 poplars. 


Kewaunee: 
KhA, KhB, KhC2 ________ 2e Slight ~-_--| Slight ~-_-- Slight ~-_-_ Moderate -_| Northern red oak —__.-.-_ 66 | Eastern white pine, red 

Sugar maple ~.---.._-_--_|--------. pine, white spruce. 

White ash) 22.000 

American basswood —___--_|--------- 
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TABLE 3.—Woodland management and productivity—Continued 


Soi] name and 
map symbol 


Ordi- 
nation 
symbol 


Management concerns 


Potential productivity 


‘Windthrow 
hazard 


Plant 
competition 


Seedling 
mortality 


Equipment, 
limitation 


Important trees 


v9 


Trees to plant 


Kiva: 
KmB, KmC 


Kolberg: 
KoA, KoB, KeC2 


Kolberg Variant: 
KvB, KvC2 


Longrie: 
LoA, LoB, LoC 


Manistee: 
MeB ansensecuskencee 


2e 


2s 


2¢ 


3d 


20 


2¢ 


2s 


Severe __..| Severe -__-| Slight Moderate ~~ 


Slight .-_-.| Slight --.-_| Slight ----- 


Slight 


Slight 


Slight ~-.-_| Slight ~.--_| Slight ~---_ Moderate __ 


Slight -____| Moderate ~~ 


Slight Moderate —_ 


Severe -_-_] Severe ~.-_| Severe ~--_| Severe — ~~ 


Northern red oak 
Sugar maple 
White ash 
American basswood 


Sugar maple 
American basswood 
Quaking aspen 
Bigtooth aspen 


Northern red oak 
Sugar maple 
White ash 
American basswood 


Sugar maple 
Red pine 
Eastern white pine 
Northern red oak 
Northern white-cedar 


Sugar maple 
Yellow birch 
American beech 
American basswood 
Northern red oak 
Red pine 


Sugar maple 
American beech 
Green ash 
Red maple 


Sugar maple 
Eastern white pine 
Red maple 
Red pine 
American basswood 
Eastern hemlock _ 
Northern red oak 
White ash 


Quaking aspen ________ 
Northern white-cedar 
Red maple 


Eastern white pine, red 
pine, white spruce. 


Red pine, white spruce, 
eastern white pine, 
Austrian pine. 


Eastern white pine, red 
pine, white spruce. 


Red pine. 


White spruce, eastern 
white pine, red pine. 


AGAUNS TIOS 


Red maple, green ash, 
white ash, white 
spruce. 


Red pine. 


Namur Variant: 
IN 4w 
Omena: 
OmB, OmC, OmD _______ 20 


OR oe ee 2w 
Omro: 

O28 as et SP 2e 
Pinconning: 

Pi? wacwes os -eccueeedcs Sw 
Poygan: 

Po! ees ccu esc 2w 
Namur: 

TRB: oe 4d 
Rousseau: 

REE ROG nc cceemence 2s 

TRpC: 

Rosseau part —~-----~ 2s 


Moderate ~_| Slight ~-_~_] Slight 


Severe ..-_} Severe ~--_| Severe ____| Severe ____ 


Severe ___| Severe ____| Moderate ~_| Severe ____ 


Moderate -.| Severe -___|Severe —-_._ 


Sugar maple _____-_-_____ 
White ash _.____----_____ 
Eastern white pine 
Northern white-cedar .__-_}._______- 


Northern white-cedar ~____ 25 
White ash ~--.--------___|_________ 


Sugar maple ~.-_---_--___ 
Yellow birch ~-____-_---__]________ 
Eastern white pine ~--.-_ =2 
White ash ~---.._-_-_____. = 
American basswood —_~--~ ia) 


Sugar maple ~--.__-_----_ 
Yellow birch __-.______--_ 
American beech 


Sugar maple —~---.-_------ 58 
Northern red oak ~_-_----_|_________. 
White ash ___----.------_|___ 
Red maple e222. ose 


Quaking aspen ~_--_____-- 40 
Black ash ~_--------__----| 

Black spruce 
Northern white-cedar _._-_|_______ 


White ash ~____-_---______ 65 
Red maple ~____----------|_________ 
Sugar maple ~--_-_--_____ 49 
White ash ~_______-_.____ 50 
Eastern white pine ~-----_|..-______ 


Northern white-cedar ~__-_|.________ 


Sore maple _____________| 61 
Red maple ~-~.------~-_-_}__--____. 
Balsam fit 222 2225-252 |ocoe 
Northern red oak —______. 70 
Eastern white pine ----.__ 65 
Red pine —__--_._-__--___ 65 
Jack pine ~----.._-..--__ 55 
Black oak ~_-.------_-_._ 66 
Sugar maple __-___--_____ 61 
Red maple ------______--~|___-___-_ 
Balsam fir ~.------------_{-_____-___ 
Northern red oak ________. 70 
Eastern white pine _-.__-_ 65 
Red pine ~-------________ 65 
Jack pine __.___..-__- 55 
Black oak ~_~---~-________ 66 


Red pine, eastern white 
pine, 


White spruce, eastern 
cottonwood. 


Eastern white pine, 
white spruce. 


Eastern white pine, red 
pine, white spruce. 


White spruce, red maple, 
white ash. 


Red pine, eastern white 


pine. 


Red pine, jack pine, 
white spruce, 


Red pine, jack pine, 
white spruce. 
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pee Management concerns Potential productivity 
. rdi- 
por a nation : Trees to plant 
Pp symbol | Equipment Seedling Windthrow Plant I stant tree: Site 
limitation | mortality hazard competition mportan 8 index 
Shawano part -----— 2s Slight ___-- Slight —-_-- Slight --_-- Moderate ~-| Northern red oak --_-_---- 66 | Red pine, eastern white 
Red pine -----------------' 62 pine. 
Eastern white pine __-.--_ 66 
Red maple —... 2-33 ee me 
Paper birch ~.----~~------|.------~- 
*RpD: 
Rousseau part —---.— 2s Severe --._| Severe ~.—_| Slight —---_ Moderate -_} Sugar maple ~------------ 61 | Red pine, jack pine, 
Red maple ______----~----|--------- white spruce. 
Balsam fir -----------~---|------_~- 
Northern red oak ~-------- 70 
Eastern white pine ~------ 65 
Red pine —------ tal 65 
Jack pine __--__ = 55 
Black oak ~~~--..----.-- 66 
Shawano part —_---- 2s Moderate —-j Slight ~-_--~ Slight —__-_ Moderate ~-| Northern red oak __-----~-- 66 | Red pine, eastern white 
Red pine: =---2-4+=--2-=- 62 pine. 
Eastern white pine ____--~ 66 
Red maple |... 
Paper birch ~----------~--]--------- 
*RrB: 
Rousseau part —----— 2s Slight -.--- Severe ----| Slight ~-.-- Moderate -_| Sugar maple ------------- 61 | Red pine, jack pine, 
Red maple —_------------~--|_______-- white spruce. 
Balsam: fir ==+-—~=--=+===-|_...-= 
Northern red oak ~-------- 70 
Eastern white pine ~-_---- 65 
Red pine --.-------------- 65 
Jack pine —-_----__~-___--| 55 
Black oak —--~.~----~-=--- 66 
Deford part -----_-- Sw Severe ____| Severe ____| Severe ----| Severe ----) Quaking aspen —____ 45 
Balsam fir _----.----_ | (esas eee 
Northern white-cedar ~-___|___._-__- 
American basswood —~~--~-|_______-- 
Red maple 2-22. et 
Silver maple ~~----------~-|__-__---- 
Sisson: 
SnA;  SnBsoeesssoo 5 lo Slight .__-- Slight ~-._-| Slight ~-_-- Moderate —.| Northern red oak ~_____~_- 70 | Eastern white pine, 
White ash) 2420022222 2s white spruce, Norway 
American basswood —-~~-~-|_.____._- spruce, red pine. 
Sugar maple ______-_-----|_________. 
Solona: 
SoA aatkeSe eke oe 20 Slight -____ Slight --_-_| Slight -__-- Moderate --| Sugar maple ~--------~---- 63 | Eastern white pine, red 
Northern red oak ~--_.-_--~ 68 pine, white spruce. 
White @60) 2.20.2 bees 
American basswood ~~-~~~-|___-___-- 
Suamico: 
Si eee el | 38w Severe ____| Severe --__| Severe ~---| Severe ~-..) Northern white-cedar ~-_-- 85 
Tamarack: (22522522555 2-52|-c2ccs ou 
Red maple ~-_--------_---|___-___-- 


White ash ~~ ~----------_|__.___-~_ 


AGAUNS TIOS 


Summerville: 

SvA, SvB, SvC, SvD ~_____ 3d Slight -__-- Moderate —_| Moderate -_/ Slight ___--_| Sugar maple —----___-----_ 50 | Red pine; eastern white 
Paper bireh __-_------~---|________- pine. 

Quaking aspen —----- 

Northern white-cedar 


Wainola: 
Wa ~---~-------~---~-- 3w Moderate -_/ Severe —__-_| Slight ----~| Slight ~.___ Quaking aspen —---_______ 60 | White.spruce, Norway 
White ash’ 22222222. Seeese) ot bs spruce, eastern white 
Red ‘maple: .-----.------=-|)_- pine. 
Sugar maple ___--_._----_|______-_~ 
Northern red oak ~-------~|.-------- 
Yahara 
YaA _-~-~----------- lo Slight --___ Slight ----~ Slight —---~ Moderate ~_| Red maple ____-.-.____.__ 70 | Eastern white pine, 
Sugar maple _--_--_----~- 60 white spruce, silver 
Northern red oak —_----_-- 70 maple, white ash. 


American basswood —.-~---~|--------- 
American beech ____----__|_____-__- 


Yahara Variant: 
YW ee Cee ceeeteceuedl lw Severe ----| Moderate ~-| Moderate ~.| Severe ~__-| Silver maple ~__.---______ 93 | Silver maple, red maple, 

Red maple ~~ 90 white ash. 

White ash _______________ 80 


* This mapping unit is made up of two or more dominant kinds of soils. See mapping unit description for the composition and behavior of the whole 
mapping unit. 


NISNOOSIM ‘ALNQO9 wood 


L9 


68 


SOIL SURVEY 


TABLE 4.—Windbreaks and environmental plantings 


[The symbol < means less than; the symbol > means greater than, Absence of an entry means soil does not normally grow trees 
of this height class] 


Soil name and 
map symbol 


Angelica: 
A eee seeks 


Beaches: 
Be. 


Bonduel: 
Bn 


Bo, Bp 


Ca. eine ene 


Casco: 


Trees having predicted 20-year average heights, in feet, of— 


<8 


8-15 


White spruce, 
American cran- 
berrybush, silky 
dogwood. 


White spruce 
nannyberry 
viburnum. 


White spruce, 
silky dogwood. 


Northern white- 
cedar, red-osier 
dogwood, nanny- 
berry viburnum. 


Northern white- 
cedar, red-osier 
dogwood, nanny- 
berry viburnum. 


Autumn-olive, 
Vanhoutte spirea, 
Tatarian honey- 
suckle, Amur 
privet. 


Black spruce, 
silky dogwood. 


Northern white- 
cedar, lilac, 
common. nine- 
bark, silky 
dogwood. 


Tatarian honey- 
suckle, silky 
dogwood, white 
spruce. 


Silky dogwood, 
Tatarian honey- 
suckle, 


Nannyberry 
viburnum, 
arrowwood. 


16-25 


Black spruce, 
northern white- 
cedar, tall 
purple willow. 


Red pine, eastern 
white pine, north- 
ern white-cedar, 
Austrian pine, 
Siberian crab- 
apple, hawthorn. 


Northern white- 
cedar, black 
spruce. 


Green ash, white 
spruce, 


Green ash, white 
spruce. 


Red pine 


Austrian pine, 
nannyberry 
viburnum. 


White spruce, 
Norway spruce. 


Austrian pine, 
laurel willow. 


Northern white- 
cedar, eastern 
white pine, black 
spruce. 


26-35 >85 


American 
mountain-ash. 


Carolina poplar. 


Eastern white pine, 
jack pine, silver 
maple. 


Eastern white pine, 
jack pine, silver 
maple. 


Eastern white pine, 
jack pine. 


Northern white- 
cedar, Scotch 
pine. 


Eastern white 
pine, red pine. 


Northern white- 
cedar, eastern 
white pine. 


Northern white- 


Red maple. 
eedar. 


Soil name and 
map symbol 


Dv 
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TABLE 4.—Windbreaks and environmental plantings—Continued 


Trees having predicted 20-year average heights, in feet, of— 


Eastern white pine, | Red pine, red 
hawthorn, Si- 


Emmet: 


EmA, EmB, EmC2, 
EmD2, EmE. 


Fabius: 
Fa. 


Fluvaquents: 
Fu 


Gravel pits: 
Gp. 


Northern white- 


berian crabapple. 


pice red-osier 


Green ash, white 


maple, jack pine. 


Kewaunee: 
KhA, KhB, KhC2, 
KkD3. 


Kiva: 
KmB, KmC 


Kolberg: 
KoA, KoB, KoC2 


Kolberg Variant: 
KvB, KvC2 


Manyflower 
cotoneaster. 
Longrie: 
LoA, LoB, LeC 


Manistee: 
MeB 


logwood, nanny- 
berry viburnum. 


White spruce, — 
arrowwo0d, lilac, 
blue spruce, 


Amur honey- 
suckle, 


Northern white- 
cedar, red-osier 
dogwood, nanny- 
berry viburnum, 


Northern white- 
cedar, lilac, 


common ninebark, 
silky dogwood. 


White spruce, 
nannyberry white pine, 
viburnum, shad- 
blow serviceberry. 


hawthorn, 


apple. 
Northern white- 
eedar, common 
ninebark, silky 
dogwood, lilac. 


White spruce, 


DNAG: secs acces Norway spruce, 
Siberian 
peashrub. 

White spruce, Red pine 
arrowwood, 


Northern white- White spruce, 
cedar, lilac, 


( Norway spruce. 
common. nine- 


bark, silky 
dogwood. 


Red pine, American 
mountainash, 
Siberian crab- 
apple, hawthorn. 


spruce. 


White spruce, 
Norway spruce. 


Red pine, eastern 
Austrian pine, 


Siberian crab- 


Norway spruce. 


Eastern white pine, 
jack pine, silver 
maple, 


Green ash, white 
spruce. 


Eastern white pine, 


jack pine, silver 
maple. 


Eastern white pine, 
red pine. 


Eastern white pine, 
red pine. 


Eastern white pine, 
red pine, jack 
pine. 


Seles eee Seed Red maple. 


Eastern white pine, 
red pine. 


Red maple. 
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Soil name and 
map symbol 


Namur: 
NaB, NaC 


Namur Variant: 
Nv 


Omena: 
OmB, OmC, OmD _-_- 


Omena Variant: 
OvB 


Privcscoceeseesosoe 
Poygan: 
Po. 


Rock outcrop: 
Ra. 


Rot concen ee 


Rousseau: 
RoB, RoC 


IRpC: 
Rousseau part —- 


Shawano part —- 
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TABLE 4.—Windbreaks and environmental plantings—-Continued 


Trees having predicted 20-year average heights, in feet, of — 


<8 


Manyflower 
cotoneaster. 


Northern white- 
cedar, red-osier 
dogwood, nanny- 
berry viburnum. 


White spruce, 
Amur privet. 


Northern white- 
cedar, red-osier 
dogwood, nanny- 
berry viburnum. 


Northern white- 
eedar, common 
ninebark, silky 
dogwood, lilac. 


Silky dogwood ~---_ 


Manyflower 
cotoneaster. 


Late lilac, nanny- 
berry viburnum, 
common ninebark. 


White spruce, 
Tatarian honey- 
suckle, autumn- 
olive, 


Vanhoutte spirea __ 


White spruce, 
Tatarian honey- 
suckle, autumn- 
olive. 


Vanhoutte spirea —_ 


Manyflower 
cotoneaster. 


16-25 


26-35 


Austrian pine, 
laurel willow. 


Norway spruce, 
Siberian 
peashrub. 


Green ash, white 
spruce. 


Northern white- 
cedar. 


Green ash, white 
spruce. 


White spruce, 
Norway spruce. 


Northern white- 
cedar, black 
spruce, red maple. 


Norway spruce, 
Siberian 
peashrub. 


Japanese tree lilac__ 


Eastern white pine, 
Austrian pine, 
Norway spruce. 


Eastern white pine, 
Austrian pine, 
Norway spruce. 


Norway spruce, 
Siberian 
peashrub. 


Eastern white pine, 
Seotch pine, 
northern white- 
cedar. 


Eastern white pine, 
red pine, jack 
pine. 


Eastern white pine, 
jack pine, silver 
maple. 


White ash 


Eastern white pine, 
jack pine, silver 
maple. 


Eastern white pine, 
red pine. 


Eastern white pine, 
red pine, jack 
pine. 


Laurel willow —~~--~ 


Red pine, jack 
pine. 


Red pine, jack 
pine. 


Eastern white pine, 
red pine, jack 
pine. 


>85 


Carolina poplar. 


Carolina poplar, 
almondleaf 
willow. 


Carolina poplar. 


Carolina poplar. 


DOOR COUNTY, WISCONSIN 


TABLE 4.—Windbreaks and environmental plantings—Continued 


Soil name and 
map symbol 
<8 


*RpD: 


Rousseau part _-| Vanhoutte spirea 


Shawano part __| Manyflower 


cotoneaster. 


TRrB: 


Rousseau part —-| Vanhoutte spirea 


Deford part 


Saprists: 
Sa. 


Sisson: 
SnA, SnB 


Sit SesSes esse ccs eossu tess eres eS 


Summerville: 
SvA, SvB, SvC, 
SvD. 


Udipsamments: 
WE ceceatinm mean! Manyfiower 
cotoneaster. 
Udorthents: 
0, See ere eee ee Manyflower 
cotoneaster. 
Wainola: 
Wa) csbSeckesaoc so lLte sue a 


Silky dogwood -_-- 
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Trees having predicted 20-year average heights, in feet, of— 


8-15 


White spruce, 
Tatarian honey- 
suckle, autumn- 
olive. 


White spruce, 
Tatarian 
honeysuckle, 
autumn-olive. 


Nannyberry 
viburnum, 
arrowwood. 


Tatarian honey- 
suckle, Amur 
privet. 


Northern white- 
cedar, red-osier 
dogwood, nanny- 
berry viburnum. 


Late lilac, nanny- 
berry viburnum, 
common ninebark. 


Amur honeysuckle, 
shadblow 
serviceberry, 
Siberian 
crabapple. 


White spruce, silky 
dogwood, 
Tatarian 
honeysuckle, 


16-25 


26-35 


>35 


Eastern white 
pine, Austrian 
pine, Norway 
spruce. 


Norway spruce, 
Siberian 
peashrub. 


Eastern white pine, 
Austrian pine, 
Norway spruce. 


Northern white- 
eedar, eastern 
white pine, black 
spruce. 


Laurel willow, red 
pine. 


Green ash, white 
spruce. 


Japanese tree lilac__ 


Northern white- 
cedar, 


Norway spruce, 
Siberian 
peashrub. 


Norway spruce, 
Siberian 
peashrub. 


Eastern white pine, 
northern white- 
cedar, Austrian 
pine. 


Red pine, jack 
pine, 


Eastern white pine, 
red pine, Jack 
pine. 


Red pine, jack 
pine. 


Carolina poplar. 


Carolina poplar. 


Eastern white pine_| Green ash, 


Eastern white pine, 
jack pine, silver 
maple. 


Laurel willow 


Eastern white pine, 
red pine, jack 
pine. 


Eastern white pine, 
red pine, jack 
pine. 


Norway spruce, 
red pine, laurel 
willow. 


Carolina 
poplar. 


Carolina poplar, 
almondleaf 
willow. 


Carolina poplar. 
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TABLE 4.—Windbreaks and environmental plantings—Continued 


Soil name and 


map symbol 


Trees having predicted 20-year average heights, in feet, of— 


16-25 26-35 >85 


<8 8-15 
Yahara 
VaR cccceeacenecealeeeeagee nema Northern white- 
cedar, lilac, 
common nine- 
bark, silky 
dogwood. 


Northern white- 
cedar, red-osier 


Ny oe he Se ee SSeS 


berry viburnum. 


dogwood, nanny- 


Eastern white 
pine, red pine. 


White spruce, 
Norway spruce. 


Green ash, white 
spruce. 


Eastern white 
pine, jack pine, 
silver maple. 


1This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and 


behavior of the whole mapping unit. 


used by wildlife. Examples are corn, sorghum, wheat, 
oats, barley, millet, buckwheat, cowpeas, soybeans, and 
sunflowers. Major soil properties that affect the growth 
of grain and seed crops are depth of the root zone, tex- 
ture of the surface layer, available water capacity, wet- 
ness, slope, surface stoniness, and flood hazard. Soil 
temperature and soil moisture are also considerations. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes that are planted for wildlife 
food and cover. Examples are fescue, bluegrass, love- 
grass, switchgrass, bromegrass, timothy, orchardgrass, 
clover, alfalfa, trefoil, and crownvetch. Major soil prop- 
erties that affect the growth of grasses and legumes are 
depth of the root zone, texture of the surface layer, 
available water capacity, wetness, surface stoniness, 
flood hazard, and slope. Soil temperature and soil mois- 
ture are also considerations. 

Wild herbaceous plants are native or naturally es- 
tablished herbaceous grasses and forbs, including 
weeds, that provide food and cover for wildlife. Exam- 
ples are bluestem, indiangrass, goldenrod, beggarweed, 
pokeweed, partridgepea, wheatgrass, fescue, and 
grama, Major soil properties that affect the growth of 
these plants are depth of the root zone, texture of the 
surface layer, available water capacity, wetness, sur- 
face stoniness, and flood hazard. Soil temperature and 
soil moisture are also considerations. 

Hardwood trees and the associated woody under- 
story provide cover for wildlife and produce nuts or 
other fruit, buds, catkins, twigs, bark, or foliage that 
wildlife eat. Examples of native plants are oak, poplar, 
cherry, apple, hawthorn, dogwood, sumac, hickory, 
hazelnut, black walnut, blackberry, grape, blackhaw, 
viburnum, blueberry, bayberry, and briers. Examples 
of fruit-producing shrubs that are commercially avail- 
able and suitable for planting on soils rated good are 
Russian-olive, autumn-olive, and crabapple. Major soil 
properties that affect growth of hardwood trees and 
shrubs are depth of the root zone, available water ca- 
pacity, and wetness. 

Coniferous plants are cone-bearing trees, shrubs, or 
ground cover that furnish habitat or supply food in the 
form of browse, seeds, or fruitlike cones. Examples are 


pine, spruce, hemlock, fir, yew, cedar, and juniper. 
Major soil properties that affect the growth of conifer- 
ous plants are depth of the root zone, available water 
capacity, and wetness. 

Wetland plants are annual and perennial wild herba- 
ceous plants that grow on moist or wet sites, exclusive 
of submerged or floating aquatics. They produce food 
or cover for wildlife that use wetland as habitat. Exam- 
ples of wetland plants are smartweed, wild millet, 
rushes, sedges, reeds, wildrice, saltgrass, cordgrass, 
and cattail. Major soil properties affecting wetland 
plants are texture of the surface layer, wetness, reac- 
tion, slope, and surface stoniness. 

Shallow water areas are bodies of surface water that 
have an average depth of less than 5 feet and are useful 
to wildlife. They can be naturally wet areas, or they 
can be created by dams or levees or by water-control 
devices in marshes or streams. Examples are muskrat 
marshes, waterfowl feeding areas, wildlife watering 
developments, beaver ponds, and other wildlife ponds. 
Major soil properties affecting shallow water areas are 
depth to bedrock, wetness, surface stoniness, slope, and 
permeability. The availability of a dependable water 
supply is important if water areas are to be developed. 

The kinds of wildlife habitat are briefly described in 
the following paragraphs. 

Openland habitat consists of croplands, pastures, 
meadows, and areas that are overgrown with grasses, 
herbs, shrubs, and vines. These areas produce grain and 
seed crops, grasses and legumes, and wild herbaceous 
plants. The kinds of wildlife attracted to these areas 
include bobwhite quail, pheasant, meadowlark, field 
set killdeer, cottontail rabbit, red fox, and wood- 
chuck. 

Woodland habitat consists of hardwoods or conifers, 
or a mixture of both, and associated grasses, legumes, 
and wild herbaceous plants. Examples of wildlife at- 
tracted to this habitat are ruffed grouse, woodcock, 
thrushes, vireos, woodpeckers, tree squirrels, grey fox, 
raccoon, and deer. 

Wetland habitat consists of water-tolerant plants in 
open, marshy, or swampy shallow water areas. Exam- 
ples of wildlife attracted to this habitat are ducks, 
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TABLE 5.—Recreational development 


[“Shrink-swell” and some of the other terms that describe restrictive soil features are defined in the Glossary. See text for defini- 
tions of “slight,” “moderate,” and “severe’’] 


Sa ee Camp areas Picnic areas Playgrounds Paths and trails 
Allendale: 
AGA: 22ie eeu oobi skeee Severe: wetness ~:--- Moderate: wetness, Severe: wetness —-__-- Moderate: wetness, 
too sandy. too sandy. 
Alpena ’ 
APC piece solo Moderate: small Moderate: small Severe: slope -~-~----- Slight. 
stones, stones. 
Angelica: 
AX cucelcosneueo cece Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, 
floods. floods. floods. floods. 
Beaches: 
Be, 
Bonduel: . 
Bh: aes Moderate: wetness ---| Moderate: wetness ----| Moderate: wetness, Moderate: wetness. 
depth to rock. 
Bonduel Shallow 
Variant: 
BG. ee eee Moderate: wetness ---| Moderate: wetness ----| Severe: depth to rock__| Moderate: wetness. 
Bonduel Wet Variant: 
Bp: sere oe ere Severe: wetness ____-. Severe: wetness .--.-- Severe: wetness ~~~ Severe: wetness. 
Boyer 
Bap xeeosce se eacuasd Moderate: too sandy --| Moderate: too sandy ~-| Moderate: too sandy -_| Moderate: too sandy. 
Br@; BiD echo ces Moderate: too sandy —-| Moderate: too sandy --] Severe: slope —_______ Moderate: too sandy. 
Carbondale: 
Ce nace occa eases Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, 
floods, excess humus. floods, excess humus. floods, excess humus. floods, excess humus. 
Casco: ; 
CoB nsec eseecee elouece| Slight: \..--2-2----6-2-. SleKG cheese ee Moderate: slope —----- Slight, 
CeC 2a a Moderate: slope —-~--- Moderate: slope ------ Sévere: slope -------. Slight. 
Cathro 
Ol maceu ee oe ee Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, 
floods, excess humus. floods, excess humus. floods, excess humus. floods, excess humus. 
Chippeny: 
Cp eee eee ess Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, 
floods, excess humus. floods, excess humus. floods, excess humus. floods, excess humus. 
Deford 
De: eee sic Sees Severe: wetness, floods_| Severe: wetness —.-~.- Severe: wetness, Severe: wetness. 
floods. 
Duel: 
DUB. eeeecesos eect eo ses Moderate: too sandy -_| Moderate: too sandy --}| Moderate: depth to Moderate: too sandy. 
rock, too sandy. 
Duel Variant 
DY ease eeeea see cae! Moderate: wetness ---_| Moderate: wetness ._-__| Moderate: wetness ____| Moderate: wetness. 
Emmet: Z 
BmA. ood Sheht: 222.225... esau Slight: 22-22 sssceSscoe light: ce Sessice ee See Slight. 
Erne excesses elweke Heh Mess ee otte oo plight, 2s sesccese 2542 Moderate: slope —--_-_ Slight. 
EmC2 aso oso Seo Moderate: slope —---__ Moderate: slope —___-_ Severe: slope —---_..__ Slight. 
EmD2i kone ot Severe: slope ~.-_-___ Severe: slope -- _._-_ Severe: slope ~------_ Moderate: slope. 
EmEosstcosonccleecak Severe: slope ~ --.-W. Severe: slope ---.---. Severe: slope -_.___._ Severe: slope. 
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TABLE 5.—Recreational development—Continued 


Soil name and 
map symbol 


Camp areas 


Gravel pits: 
Gp. 


Kewaunee: 
KhA, KhB 


KvB 


Longrie: 


Meo) cetiecoco leew 


Namur Variant: 
Nv 


Moderate: wetness _-- 
Severe: floods, 
wetness. 

Moderate: percs 
slowly. 

Moderate: percs 
slowly. 

Severe: too clayey, 
slope. 

SHehE c-tesseceete ea. 
Moderate: slope ------ 
Moderate: percs 
slowly. 

Moderate: percs 
slowly. 

Moderate: slope, 


percs slowly. 


Moderate: perces 
slowly. 
Moderate: percs 


slowly, slope. 
Slight 
slope 


Moderate: 


Severe: floods, 
wetness. 


Moderate: 


Severe: wetness, 


too sandy —- 


floods, excess humus. 


Bhght <2... 
Moderate: slope 
Severe: wetness 


Pienie areas 


Moderate: wetness —._- 
Severe: floods, 
wetness. 

Slight: <2--22.--..--=- 
Moderate: slope ~---~_ 
Severe: slope -.-----~- 
Slight: s-.c22--.-s4 505. 
Moderate: slope ------ 
Slight: 2-2ceu/s estou. 
Slight: <ce2tosssne2-268 
Moderate: slope ~----- 
Slight sc.22ceccclecces 
Moderate: slope --.--- 
Slight: ..222-.--e.5.54 
Moderate: slope —~.-.-_ 
Moderate: floods, 
wetness. 

Moderate: too sandy ~~ 
Severe: wetness, 


floods, excess humus. 


Slight: 252225 ss én252 
Moderate: slope ~----- 
Severe: wetness ~---~~ 


Playgrounds 


Paths and trails 


Moderate: wetness ---- 


Severe: floods, 
wetness. 


Moderate: 
slowly. 


peres 


Severe: slope 


Severe: 


too clayey, 
slope. 


Moderate: slope, 
small stones. 


Severe: slope 


Moderate: eres 
slowly, depth to rock. 


Moderate: slope, depth 
to rock, peres slowly. 


Severe: slope 


Moderate: 
slowly. 


peres 


Severe: slope 


Moderate: depth to 
rock, small stones. 
Severe: slope 


Severe: floods, 
wetness. 


Severe: too sandy —_.- 


Severe: wetness, 
floods, excess humus. 


Severe: depth to rock... 

Severe: depth to rock, 
slope. 

Severe: wetness, 


depth to rock. 


Moderate: wetness. 


Severe: floods, 
wetness. 


Slight. 


Slight. 


Severe: too clayey. 


Slight. 


Slight. 


Slight. 


Slight. 


Slight. 


Slight. 


Slight. 


Slight. 


Slight. 


Moderate: 
wetness. 


floods, 


Moderate: 
sandy. 


too 


Severe: wetness, 
floods, excess humus. 


Slight. 
Slight. 


Severe: wetness. 


Soil name and 
map symbol 


Ove accesso ceceeselese 


PO nteeceec oak eae 


Pil esehiceeescegceuces 


ROB 22s 


7RpC: 


Rousseau part ~_--__ 


Shawano part -_-_-- 


*RpD: 


Rousseau part —---__ 


Shawano part ______ 


*RrB: 


Rousseau part —---__ 


Deford part ~---_-__ 


Saprists: 


$8) sassscceesusogoeese 


DOOR COUNTY, WISCONSIN 


TABLE 5.—Recreational development—Continued 


Camp areas 


Slight ----.----------. 
Moderate: slope —----- 
Severe: slope -~------~- 
Moderate: wetness -_-- 
Moderate: peres 

slowly. 
Severe: wetness, 

floods. 
Severe: wetness, 

floods. 
Moderate: slope —-.--- 
Severe: wetness, 


floods, excess humus. 


Moderate: soil blow- 
ing, too sandy. 
Moderate: soil blow- 


ing, slope, too sandy. 


Moderate: soil blow- 
ing, too sandy. 
Moderate: too sandy, 


soil blowing. 


Severe: slope ----~_-__ 
Severe: slope _-------- 
Moderate: soil blow- 
ing, too sandy. 
Severe: wetness, 
floods. 
Severe: wetness, 


floods, excess humus. 


Moderate: 
wetness. 


floods, 


Picnic areas 


Slight: 2226s. sense 
Moderate: slope —_---- 
Severe: slope ~--.---. 
Moderate: wetness ~--- 
Slight: 2<cs---s-<n2=-- 
Severe: wetness ----_- 
Severe: wetness, 
floods, 

Moderate: slope ~----- 
Severe: wetness, 


floods, excess humus. 


Moderate: soil blow- 
ing, too sandy. 
Moderate: soil blow- 


ing, slope, too sandy. 


Moderate: soil blow- 
ing, too sandy. 
Moderate: too sandy, 


soil blowing. 


Severe: slope ---.----- 

Severe: slope -..-----_ 

Moderate: soil blow- 
ing, too sandy. 

Severe: wetness ~.-~-- 

Severe: wetness, 


floods, excess humus. 


Moderate: 
wetness. 


floods, 


Playgrounds 


Moderate: slope ~----- 


Severe: slope 


Severe: slope 


Moderate: 
slope. 


wetness, 


Moderate: slope, 
peres slowly. 


Severe: wetness, 
floods. 

Severe: wetness, 
floods. 

Severe: depth to rock, 
slope. 

Severe: wetness, 


floods, excess humus. 


Severe: soil blowing, 
too sandy. 
Severe: soil blowing, 


slope, too sandy. 


Severe: soil blowing, 
slope, too sandy. 

Severe: too sandy, 
slope, 

Severe: soil blowing, 
slope, too sandy. 

Severe: too sandy, 
slope. 

Severe: soil blowing, 
too sandy. 

Severe: wetness, 
floods. 

Severe: wetness, 


floods, excess humus. 


Slight: <22secs.cscescee 
Moderate: slope ~-..-- 
Severe: wetness, 


floods. 


75 


Paths and trails 


Slight. 

Slight. 

Moderate: slope. 
Moderate: wetness. 
Slight. 

Severe: wetness. 
Severe: wetness, 
floods. 

Slight. 

Severe: wetness, 


floods, excess humus. 


Severe: soil blowing, 
too sandy. 

Severe: soil blowing, 
too sandy. 

Severe: soil blowing, 
too sandy. 

Severe: too sandy, 


soil blowing. 


Severe: soil blowing, 
too sandy. 
Severe: too sandy, 


soil blowing. 


Severe: soil blowing, 
too sandy. 

Severe: wetness. 

Severe: wetness, 


floods, excess humus. 


Slight. 
Slight. 


Moderate: wetness. 
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TABLE 5.—Recreational development—Continued 


Soil name and 


map symbol Camp areas Pienic areas Playgrounds Paths and trails 

Suamico: 

Gl Secceuem se tee Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, 

floods, excess humus, floods, excess humus. floods, excess humus. floods, excess humus. 

Summerville: 

SvA, SvB -------------~ Slight. ..--...2..-..+ Slight -------------_-- Severe: depth to rock_| Slight. 

5, Moderate: slope ~----- Moderate: slope ~----- Severe: depth to Slight. 

rock, slope. 
SVD) dee ee Severe: slope —----.-- Severe: slope --------- Severe: depth to Moderate: slope. 
rock, slope. 
Udipsamments 
BG Ge ee hehe le Severe: too sandy ._._} Severe: too sandy ----| Severe: too sandy ----| Severe: too sandy. 

Udorthents: 

Woitetee le Pokh elie Severe: small stones -_| Severe: small stones --| Severe: small stones __| Severe: small stones. 
Wainola: 

Wah coe SS ec Severe: wetness ~~~ Moderate: wetness, Severe: too sandy, Severe: too sandy. 

too sandy. wetness. 

Yahara 

YaA cconsevedceeveens) Moderate: wetness ____| Moderate: wetness ____| Moderate: wetness ____| Moderate: wetness. 
Yahara Variant: 

NV) ts Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, 

floods. floods. floods. floods. 


1This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and 


behavior of the whole mapping unit. 


geese, herons, shore birds, rails, kingfishers, muskrat, 
mink, and beaver. 


Engineering ° 


This section provides information about the use of 
the soils for building sites, sanitary facilities, construc- 
tion materials, and water management. Among those 
who can benefit from this section are engineers, land- 
owners, community decision makers and planners, town 
and city managers, land developers, builders, con- 
tractors, and farmers and ranchers. 

The ratings in tables in this section are based on 
test data and estimated data in the “Soil properties” 
section. The ratings were determined jointly by. soil 
scientists and engineers of the Soil Conservation Ser- 
vice using known relationships between the soil prop- 
erties and the behavior of soils in various engineering 
uses. 

Among the soil properties and site conditions identi- 
fied by the soil survey and used in determining the 
ratings in this section are grain-size distribution, liquid 
limit, plasticity index, soil reaction, depth to and hard- 
ness of bedrock within 5 feet of the surface, soil wet- 
ness characteristics, depth to a seasonal water table, 
slope, likelihood of flooding, natural soil structure or 
aggregation, in-place soil density, and geologic origin 


° MICHAEL J. Tiry, civil engineer, Soil Conservation Service, 
assisted in the preparation of this section. 


of the soil material. Where pertinent, data about kinds 
of clay minerals, mineralogy of the sand and silt frac- 
tions, and the kind of absorbed cations were also con- 
sidered. 

Based on the information assembled about soil prop- 
erties, ranges of values may be estimated for erodibil- 
ity, permeability, corrosivity, shrink-swell potential, 
available water capacity, shear strength, compressibil- 
ity, slope stability, and other factors of expected soil 
behavior in engineering uses. As appropriate, these 
values may be applied to each major horizon of each 
soil or to the entire profile. 

These factors of soil behavior affect construction and 
maintenance of roads, airport runways, pipelines, foun- 
dations for small buildings, ponds and small dams, 
irrigation projects, drainage systems, sewage and 
refuse disposal systems, and other engineering works. 
The ranges of values can be used to select potential 
residential, commercial, industrial, and recreational 
areas; make preliminary estimates pertinent to con- 
struction in a particular area; evaluate alternate routes 
for roads, streets, highways, pipelines, and under- 
ground cables; evaluate alternate sites for location of 
sanitary landfills, onsite sewage disposal systems, and 
other waste disposal facilities; plan detailed onsite in- 
vestigations of soils and geology; find sources of gravel, 
sand, clay, and topsoil; plan farm drainage systems, 
irrigation systems, ponds, terraces, and other struc- 
tures for soil and water conservation; relate perfor- 
mance of structures already built to the properties of 


Soil name and 


TABLE 6.—Wildlife habitat potentials 


[See text for definitions of “good,” “fair,” “poor,” and “very poor.” Absence of an entry indicates the soil was not rated] 


Potential for habitat elements 


Potential as habitat for— 


map symbol Grain and. | Grasses and | Wild herba- | Hardwood | Coniferous Wetland Shallow Openland Woodland Wetland 
seed crops trees plants plants water areas wildlife wildlife wildlife 
Allendale 
AGA. comencuccmss Fair --_--_-| Fair -.----| Good —----| Fair ----~-- cr Fair .-.2.. Fair ------ Fair ...... Fair ~----- Fair. 
Alpena 
ApG .a2nc6e oe Very poor _| Very poor _| Poor ~.---_ Very poor _| Very poor _| Very poor _| Very poor _| Very poor _| Very poor. 
Angelica 
Ax: oot ee Good -----] Fair -_----| Good —-~__ peccc|| Hair 2s-c2 Good ____~_ Good _~---~ Good ~.---- Good ______ Good 
Beaches 
Be. 
Bonduel: 
Bai cose Secu ssa Fair ____-_| Good ~-~.-]| Good __-__| Good ~--~-- Good ~-.--- Fair uso Fair -<2=-- Good ~_-.-- Good ~_~_-~ Fair. 
Hepsuel mail 
ariant: 
Bo ease tek cals Poor ~-----| Poor ------| Fair -_-____-} Fair ------ Fair <.-.-- Poor _---__ Poor _-_--~ Poor ~-__-- Fair _--_~- Poor. 
Bonduel Wet Variant: 
Bp --------------- Fair ______| Good ~_---_| Good ~_---_| Good ~_-~~ Good __-_-_ Good ___-__ Good —~_---- Good ____-_ Good _____~ Good. 
Boyer: 
BrB, BrC, BrD —_--- Poor __-___} Fair ------| Good ~_---_] Good —____ Good ______ Very poor _| Very poor _| Fair ~-~_-_ Good ~-----_' Very poor. 
Carbondale: 
C6 sateen a Poor ______] Fair ______| Fair _-_-__] Fair ____-_ Good _____- Good ______ Good ~_--__ Fair ose Fair 22.04) Good. 
Casco: 
CoB, Ccl2 ..... Fair ______| Fair ______| Fair -___-- neceie! Fair ooo5 Very poor _| Very poor _| Fair ~--_~_ PAP wococe Very poor. 
Cathro 
Gir 225242 Soe ee Poor ..---_| Fair ______| Fair ---.-_] Fair -----_ Good ~_---- Good ~---_- Good ~_-.-- | er Fair ~---._| Good. 
Chippeny: 
Gpiieees as Soe Poor -_---_| Fair -.-.._| Fair ------| Fair -----~ Good ~---- Good ~_---_ Good —~_---- Fair: ..--— Fair ------ Good. 
Deford: 
Deco esate Poor ~.-.._| Poor ._.___] Fair ~-.---]| Good ~-~~- Fair ~----- Good —~~---— Good ~----_ Poor -----_| Fair ------ Good. 
Duel: 
DUB Seaton e te Poor ~..--_| Fair -.._..| Fair ~.----] Poor ~----_ Poor ~_--- Very poor _| Very poor _| Fair --_--_ Poor —----- Very poor. 
Duel Variant: 
. DV Serer ee Fair _...-_| Fair ----_] Fair ~~~ Poor ——--= Poor -__--_ Poor ~----_ Fair ~----_ Poor —----- Poor, 
mmet 
EmA, EmB ~--_--_- Good ~--__| Good ~-~-_| Good ~----} Good ~--~- Good ~_---_ Poor ~---__ Very poor _| Good __---- Good —-----| Very poor. 
EmC2 _--__ Fair ______| Good _---_| Good -_--_| Good ~_-__ Good ______ Very poor _| Very poor | Good —----_ ood ___--- Very poor. 
EmD2 _---_-__ Poor ______} Fair ______| Good __~__ Good —-___| Good —~---- Very poor _| Very poor _| Good __.___ Good __---- Very poor. 
EME ws Very poor _| Fair ------| Good ~---_| Good ~~--- Good ~-.--- Very poor _| Very poor _| Fair -----_ Good —----- Very poor. 
Fabius 
Fat tose Good -.---| Good ~---_-] Good -----| Good ~-~~- Good —----- Good ~_---- Good __--_~ Good ~_---_ Good ~---- Good. 
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TABLE 6.—Wildlife habitat potentials—Continued 


Soil name and 


Potential for habitat elements 


Potential as habitat for— 


map symbol Grain and | Grasses and | Wild herba- | Hardwood | Coniferous Wetland Shallow Openland Woodland Wetland 
seed crops legumes ceous plants trees plants plants water areas wildlife wildlife wildlife 
Fluvaquents: 
Piet Poor —-__~- Poor __~_-~ Fair _-__~- Fair __---- Fair ____-_ Good ~----- Fair ~.---- Poor ~.-~-- Fair -..-- Fair. 
Gravel pits: 
Gp. 
Kewaunee: . 
KA eee ae Good ~---- Good __-_- oo| Fair socsce) Fair —--_... Fair. 
KhB  --_---___---_ Good ----- Good ----- _| Poor ~----- Very poor _ Very poor. 
KACO oe es Fair =~. Good ~---- Very poor _| Very poor _ Very poor. 
KkD3 ~---.---_..-- Poor _----- Fair ------ Very poor _| Very poor — Very poor. 
Kiva: 4 . 
KmB seston Pair .2=+ Good ~~~ Good ~---- Pair 25-2. Fair ~--.-- Poor __---- Very poor -| Good -_~~-_' Fair ---.__ Very poor. 
KmnG. asceeee eee Fair._-=--- Good ~~~ Good __-_- Fair —--_~_ Fair —___-- Very poor _| Very poor _| Good ______ Fair 25.2. Very poor. 
Kolberg: 
KoA, KoB, KoC2 _---| Good ---~- Good —____ Good ~---- Good —---- Good __-_-- Very poor _| Very poor _| Good -.---_ Good ______ Very poor. 
Kolberg Variant: 
B Poor Fair Fair Poor Poor Poor ~--_~~ Poor —----- Fair ------| Poor __---- Poor. 
i i Poor:==-=—~ Very poor _} Fair ------ Poor <= Very poor. 
Poor .2 Very poor —| Good __---_ Good ______ Very poor. 
Very poor _| Very poor -| Good —_---_ Good ~----_ Very poor. 
Good ~----_ Good ~----- Good ~-~-- Good ~---_- Good. 
Poor ~.---- Very poor -| Fair ------ Good ~----_ Very poor. 
Good ~~~. Good ~----- Fair ~----- Good ~_--_- Good. 
Namur: 
NaB, NaC ~----~___ Poor s2s.2 Poor __-_-- Fair ------ Poor _--.-. Poor —~---- Very poor _| Very poor _} Poor --_-_- Fair _--___ Very poor. 
Namur Variant: 
Poor: =-s-- Very poor _| Very poor _| Poor ____-_ Very poor. 
Poor ____._ Very poor —| Good __._-~ Good _--_~- Very poor. 
Very poor _| Very poor .| Good ----~_ ood _----_ Very poor. 
Very poor -| Very poor _| Fair —----~ Good __-_-_~ Very poor. 
OVB! 222-7 eeu Good ~---- Good ~---- Good ~---- Good ~----- Good, —.=-.— Poor 2-3.=- Poorzs2e=2 Good —~___-- Good ~_---- Poor. 
Omro 
OzB se Good ~-.-_ Good ~---- Good ~---- Good ~___-_ Good ~-__-- Poor ~-_--- Poor —~--__ Good __~..-- Good _----~ Poor 
Pineonning: 
PAY eer Sa Fair ---.-- Poor —----- Fair -_-_--| Good ______ Fair —_---- Good —__.-- Good ____-- Fait 22.22 Fair __--- Good. 


SL 


AGAUNS IOS 


Ra. 


Rae eee seek oes! 


*ReC: 
Rousseau part —- 
Shawano part ~~ 


*RpD: 
Rousseau part —_ 
Shawano part —— 
1RrB: 
Rousseau part ~~ 
Deford part -___ 


Saprists: 
Sa) soseee a Seek 


Su), S2asoee esse 
Summerville: 

SvA, SvB ~~~. 

SVC. SVD jos 
Udipsamments: 

Ud 


Voresnnceesencoses 


b ee 


Very poor _ 
Very poor _ 


Good ______| Good ~_---- 


Very poor —| Very poor — 


Poor _____~ Very poor _ 
Very poor _} Very poor _ 


Poor —..--~ Very poor — 
Very poor _| Very poor — 


Very poor _| Very poor — 
Very poor _| Very poor — 


Poor —..--_. Very poor _ 
Fair —---._ Good _----- 
Good —----~ Good ~.---- 
Poor Very poor _ 
Poor ~--.-- Very poor _ 
Good ~__--- Good —..---- 
Good —_---- Good ____-- 
Poor _-___- Very poor — 


Very poor _| Very poor — 


’ Very poor .| Very poor _ 


Very poor _| Very poor — 


aif jes. Fair _____. 
Good ____-_ Good --____ 
Good ~_---- Good ~--_-_ 


Good. 


Very poor. 


Good. 


Poor. 
Very poor. 


Poor. 
Very poor. 


Very poor. 
Very poor. 


Poor. 
Fair. 


Good. 


Very poor. 
Very poor. 


Very poor. 
Very poor. 


Very poor. 


Very poor _| Very poor _| Very poor. 


*This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and behavior of the whole 


mapping unit. 
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the kinds of soil on which they are built so that perfor- 
mance of similar structures on the same or a similar 
soil in other locations can be predicted; and predict the 
trafficability of soils for cross country movement of 
vehicles and construction equipment. 

Data presented in this section are useful for land-use 
planning and for choosing alternative practices or gen- 
eral designs that will overcome unfavorable soil prop- 
erties and minimize soil-related failures. Limitations 
on the use of these data, however, should be well un- 
derstood. First, the data are generally not presented 
for soil material below a depth of 5 feet, Also, because 
of the scale of the detailed map in this soil survey, small 
areas of soils that differ from the dominant soil may 
be included in mapping. Thus, these data do not elim- 
inate the need for onsite investigations and testing. 

The information is presented mainly in tables. Table 
7 shows, for each kind of soil, ratings of the degree and 
kind of limitations for building site development; table 
8, for sanitary facilities; and table 10, for water man- 
agement. Table 9 shows the suitability of each kind of 
soil as a source of construction materials. ; 

The information in the tables, along with the soil 
map, the soil descriptions, and other data provided in 
this survey can be used to make additional interpreta- 
tions and to construct interpretive maps for specific 
uses of land. ; 

Some of the terms used in this soil survey have dif- 
ferent meanings in soil science and in engineering; the 
Glossary defines many of these terms. 


Building site development 


The degree and kind of soil limitations that affect 
shallow excavations, dwellings with and without base- 
ments, small commercial buildings, and local roads and 
streets are indicated in table 7. A slight limitation indi- 
cates that soil properties are favorable for the specified 
use, and any limitation is minor and easily overcome. 
A moderate limitation indicates that soil properties and 
site features are unfavorable for the specified use, but 
the limitations can be overcome or minimized by special 
planning and design. A severe limitation indicates one 
or more soil properties or site features are so unfavor- 
able or difficult to overcome that a major increase in 
construction effort, special design, or intensive main- 
tenance is required. For some soils rated severe, such 
costly measures may not be feasible, 

Shallow excavations are used for pipelines, sewer- 
lines, telephone and power transmission lines, base- 
ments, open ditches, and cemeteries. Such digging or 
trenching is influenced by the soil wetness of a high 
seasonal water table; the texture and consistence of 
soils; the tendency of soils to cave in or slough; and 
the presence of very firm, dense soil layers, bedrock, 
or large stones. In addition, excavations are affected by 
slope of the soil and the probability of flooding. Ratings 
do not apply to soil horizons below a depth of 5 feet, 
unless otherwise noted. 

In the soil descriptions, the consistence of each soil 
horizon is defined, and the presence of very firm or ex- 
tremely firm horizons, usually difficult to excavate, is 
indicated. 

Dwellings and small commercial buildings referred 
to in table 7 are built on undisturbed soil and have 
foundation loads of a dwelling no more than three 


stories high. Separate ratings are made for small com- 
mercial buildings without basements and for dwellings 
with and without basements. For such structures, soils 
should be sufficiently stable that cracking or subsidence 
from settling or shear failure of the foundation does 
not occur. These ratings were determined from esti- 
mates of the shear strength, compressibility, and 
shrink-swell potential of the soil. Soil texture, plasticity 
and in-place density, potential frost action, soil wetness, 
and depth to a seasonal high water table were also 
considered. Soil wetness and depth to a seasonal high 
water table indicate potential difficulty in providing 
adequate drainage for basements, lawns, and gardens. 
Depth to bedrock, slope, and the large stones in or on 
the soil are also important considerations in the choice 
of sites for these structures and were considered in 
determining the ratings. Susceptibility to flooding is a 
serious limitation. 

Local roads and. streets referred to in table 7 have 
an all-weather surface that can carry light to medium 
traffic all year, They consist of a subgrade of the under- 
lying soil material; a base of gravel, crushed rock frag- 
ments, or soil material stabilized with lime or cement; 
and a flexible or rigid surface, commonly of asphalt or 
concrete. The roads are graded with soil material at 
hand, and most cuts and fills are less than 6 feet deep. 

The load-supporting capacity and the stability of the 
soil, as well as the quantity and workability of fill mate- 
rial available, are important in design and construction 
of roads and streets. The AASHTO and Unified classi- 
fications of the soil and the soil texture, density, shrink- 
swell potential, and potential frost action are indicators 
of the traffic-supporting capacity used in making the 
ratings. Soil wetness, flooding, slope, depth to hard rock 
or very compact layers, and content of large stones, all 
of which affect stability and ease of excavation, were 
also considered. 


Sanitary facilities 


Favorable soil properties and site features are needed 
for proper functioning of septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The nature of 
the soil is important in selecting sites for these facili- 
ties and in identifying limiting soil properties and site 
features to be considered in design and installation. 
Also, those soil properties that deal with the ease of 
excavation or installation of these facilities will be of 
interest to contractors and local officials. Table 8 shows 
the degree and kind of limitations of each soil for these 
uses and for use of the soil as daily cover for landfills. 

If the degree of soil limitation is indicated by the 
rating slight, soils are favorable for the specified use, 
and limitations are minor and easily overcome; if 
moderate, soil properties or site features are unfavor- 
able for the specified use, but limitations can be over- 
come by special planning and design; and if severe, 
soil properties or site features are so unfavorable or 
difficult to overcome that major soil reclamation, spe- 
cial designs, or intensive maintenance are required. 

Septic tank absorption fields are subsurface systems 
of tile or perforated pipe that distribute effluent from a 
septic tank into the natural soil. Only the soil horizons 
between depths of 18 and 60 inches are évaluated for 
this use. The soil properties and site features consid- 
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[“Shrink-swell” and some of the other terms that describe restrictive soil features are defined in the Glossary. See text for 
definitions of “slight,” “moderate,” and “severe.” Absence of an entry means soil was not rated] 


Soi] name and Shallow 
map symbol excavations 

Allendale: 

AGA, toceeeaseeue: Severe: wetness, 
cutbanks cave. 

Alpena 

ApG (aoa Severe: cutbanks 
cave. 

Angelica 

Ax occteconcs Soe Severe: wetness, 
floods. 

Beaches: 

Be. 

Bonduel: 

Bn) Seca eee Severe: wetness —— 

Bonduel Shallow 

Variant: 

Bo, eo Severe: wetness, 
depth to rock. 

Bonduel Wet 

Variant: 

BP eee Severe: wetness —- 

Boyer 

BrBs eee i Severe: cutbanks 
cave, 

BrC, BrD ~-~_._____ Severe: cutbanks 
cave, 

Carbondale: 

Ca (epee aesece Severe: wetness, 
floods, excess 
humus. 

Casco 

CCB cues eee seces Severe: cutbanks 
cave, small 
stones. 

CcC?2 ~ao--Haeaasee Severe: cutbanks 
cave, small 
stones. 

Cathro 

OM eacesaseeeeece Severe: wetness, 
floods, cutbanks 
cave, 

Chippeny: 

Cp) ieee Severe: wetness, 
floods, excess 
humus. 

Deford: 

O68: seaweed Severe: wetness, 


eutbanks cave, 
floods. 


Dwellings without 
basements 


Severe: wetness, 
low strength. 


Slight 


Severe: wetness, 
floods, frost 
action. 


Moderate: 
wetness, shrink- 
swell, 


Moderate: 
wetness, shrink- 
swell, depth to 
rock, 


Severe: wetness, 
shrink~swell. 


Slight 


Moderate: slope -- 


Severe: wetness, 
floods, excess 
humus. 


Slight 


Moderate: slope —_ 


Severe: wetness, 
floods, frost 
action. 


Severe: wetness, 
floods, low 
strength, 


Severe: wetness, 


floods. 


Dwellings with 
basements 


Severe: wetness, 
shrink-swell, 
low strength. 


Slight 


Severe: 
floods. 


wetness, 


Severe: wetness, 
depth to rock, 


Severe: wetness, 
depth to rock. 


Severe: wetness, 
depth to rock. 


Slight 


Moderate: slope —_ 


Severe: wetness, 
floods, excess 
humus. 


Slight 


Moderate: slope —- 


Severe: 
floods. 


wetnéss, 


Severe: wetness, 
floods, low 
strength. 


Severe: 
loods. 


wetness, 


Small commercial 
buildings 


Severe: wetness, 
low strength, 
shrink-swell. 


Moderate: slope —_ 
Severe: wetness, 
floods, frost 
action. 
Moderate: 
wetness, 


shrink-swell. 


Moderate: 
wetness, 
shrink-swell, 
depth to rock. 


Severe: wetness, 
shrink-swell. 


Moderate: slope ~~ 


Severe: slope —_-- 


Severe: wetness, 
floods, excess 
humus, 


Moderate: slope -- 


Severe: slope —_-_ 


Severe: 
floods. 


wetness, 


Severe: wetness, 
floods, low 
strength. 


Severe: 
floods. 


wetness, 


Local roads 
and streets 


Severe: low 
strength, 
shrink-swell. 

Slight. 

Severe: wetness, 
frost action, 
floods. 

Severe: frost 
action. 

Severe: frost 
action. 

Severe: frost 


action, wetness. 


Slight, 
Moderate: slope. 
Severe: wetness, 
floods, excess 
humus. 
Moderate: low 
strength. 
Moderate: slope, 


low strength. 


Severe: wetness, 
low strength, 
frost action. 


Severe: wetness, 
floods, low 
strength. 


Severe; 


wetness, 
floods. 
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Soil name and Shallow 
map symbol excavations 
Duel: 
DUB cenceenesesle! Severe: cutbanks 
cave. 
Duel Variant: 
De vetewneeceseuae Severe: wetness, 
cutbanks cave. 
Emmet: 
EMA: j22i-ee-Sscuc= Slight:.2--..----- 
BriB ss oes see Slight 2:23.20 32 
EmC2-2 35S ee clo Moderate: slope —— 
EmD2, EmE ~------- Severe: slope —-.- 
Fabius: 
Faso stato eccesose Severe: wetness, 
cutbanks cave, 
Fluvaquents: 
Ribs eedendticetoetce Severe: floods, 
wetness. 
Gravel pits: 
Gp. 
Kewaunee: 
KIA. cnccnacacniamanc Severe: too 
clayey. 
Khe Sxcoeete te eee Severe: too 
clayey. 
KhC2 nsasscseceae! Severe: too 
clayey. 
KkDS: cease ee Severe: slope, too 
clayey. 
Kiva: 
Km6:eseeusecesicce Severe: cutbanks 
cave. 
KmG: 2ecconceouess Severe: cutbanks 
cave. 
Kolberg: 
KoA. ne ee Severe: too 
clayey. 
KOB geese ccecte Severe: too 
clayey. 
Ke? caceutesweccs Severe: too 
clayey 


Dwellings without Dwellings with Small commercial Local roads 

basements basements buildings and streets 

Bligh€:co-c-ss2 cs Moderate: depth Slight ---------_.- Slight. 

to rock. 

Severe: wetness __| Severe: wetness --| Severe: wetness -_| Severe: wetness. 

Moderate: frost Slight. <s----.---- Moderate: frost Moderate: frost 
action. action. action, 

Moderate: frost Slight ------------ Moderate: slope, Moderate: frost 
action, frost action. action. 

Moderate: slope, Moderate: slope --| Severe: slope ~---| Moderate: frost 
frost action. action, slope. 

Severe: slope ----| Severe: slope -.--| Severe: slope ~---| Severe: slope. 

Severe: wetness, Severe: wetness -_| Severe: wetness, Severe: wetness, 
frost action. frost action. frost action, 

Severe: floods, Severe: floods, Severe: floods, Severe: floods, 
frost action, wetness. frost action, frost action, 
wetness. wetness. wetness. 

Moderate: Moderate: Moderate: Severe: low 
shrink-swell, shrink-swell, shrink-swell, strength. 
low strength. low strength. low strength. 

Moderate: Moderate: Moderate: Severe: low 
shrink-swell, shrink-swell, shrink-swell, strength. 
low strength. low strength. low strength, 

slope. 

Moderate: Moderate: Severe: slope --__| Severe: low 
shrink-swell, shrink-swell, strength. 
low strength, low strength, 
slope. slope. 

Severe: slope -___| Severe: slope ~---| Severe:. slope ._-_| Severe: low 

strength, slope. 

Slight -...---.---- SHGHE accscecemnue Moderate: slope —-| Slight. 

Moderate: slope --| Moderate: slope __| Severe: slope ~--.| Moderate: slope. 

Moderate: Moderate: Moderate: Severe: low 
low strength, depth to rock, low strength, strength. 
shrink-swell. shrink-swell, shrink-swell, 

low strength. 

Moderate: Moderate: Moderate: Severe: low 
low strength, depth to rock, low strength, strength. 
shrink-swell. shrink-swell, shrink-swell, 

low strength. slope. 

Moderate: Moderate: Severe: slope ~.-_| Severe: low 
low strength, depth to rock, strength, 
shrink-swell, shrink-swell, 
slope. low strength. 
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Soil name and 
map symbol 


Longrie: 


MeB 


NY ccecauecemelace 


MB cere ee 


PA. gave eeee sax 


Shallow 
excavations 


Moderate: 
to rock. 


depth 


Moderate: depth 
to rock, slope. 


Severe: depth to 
rock. 

Severe: depth to 
rock. 

Severe: wetness, 


too clayey, floods. 


Moderate: cut- 
banks cave. 


Severe: wetness, 
floods, cutbanks 
cave. 


Severe: depth to 
roc 

Severe: depth to 
roc! 

Severe: wetness __ 

Slight: 22.222. 2255 

Moderate: slope ~- 

Severe: slope ---— 

Severe: wetness —- 

Severe: too 
clayey. 

Severe: floods, 
cutbanks cave, 
wetness. 

Severe: wetness, 


floods, too clayey. 


Dwellings without 
basements 


Moderate: 
low strength, 
shrink-swell, 
depth to rock. 


Moderate: 
low strength, 
depth to rock, 
slope. 


Moderate: 
depth to rock, 
frost action. 


Moderate: 
depth to rock, 
slope, frost 
action. 


Severe: wetness, 


floods. 


Severe: low 
strength, 
shrink-swell, 


Severe: wetness, 
floods, frost 
action. 


Severe: depth to 


rock. 
Severe: depth to 
rock, 


Severe: wetness .. 


Moderate: frost 


action. 


Moderate: slope, 
frost action. 


Severe: slope —--~- 


Moderate: 
wetness. 


Severe: low 
strength. 


Severe: floods, 
wetness. 


Severe: wetness, 
floods, low 
strength. 


Dwellings with 
basements 


Moderate: 
to rock. 


depth 


Moderate: depth 
to rock, slope. 


Severe: depth to 
rock. 

Severe: depth to 
rock. 

Severe: wetness, 
floods. 

Severe: low 
strength, 
shrink-swell. 

Severe: wetness, 
floods. 

Severe: depth to 
rock. 

Severe: depth to 
rock. 

Severe: wetness, 
depth to rock, 

Slight -------_..-- 

Moderate: slope -- 

Severe: slope ____ 

Severe: wetness _. 

Severe: low 
strength. 

Severe: floods, 
wetness. 

Severe: wetness, 
floods, low 
strength. 


Small commercial 
buildings 


Moderate: 
low strength, 
shrink-swell, 
depth to rock. 


Severe: slope —--- 


Severe: 


depth to 
rock. 


Severe: slope, 
depth to rock. 


Severe: 
floods. 


wetness, 


Severe: low 
strength, 
shrink-swell. 


Severe: 
floods. 


wetness, 


Severe: 
rock, 


depth to 


Severe: depth to 
rock, slope. 


Severe: wetness —- 


Moderate: frost 
action, slope. 


Severe: slope —.-- 


Severe: slope —.-. 


Moderate: 
wetness, slope. 


Severe: low 
strength. 


Severe: floods, 
wetness, 


Severe: wetness, 
floods, low 
strength. 


Local roads 
and streets 


Severe: low 
strength. 


Severe: low 
strength. 


Moderate: depth 
to rock, frost 
action, 


Moderate: depth 
to rock, frost 
action. 


Severe: floods, 
low strength. 


Slight, 


Severe: wetness, 
frost action, 
low strength. 


Severe: depth to 
rock, 
Severe: 
rock. 


depth to 


Severe: wetness. 


Moderate: frost 


action. 


Moderate: frost 
action, slope, 


Severe: slope. 


Severe: frost 


action. 


Severe: low 
strength. 


Severe: floods, 
wetness. 


Severe: wetness, 
floods, low 
strength. 
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Soil name and 
map symbol 


Rock outcrop: 
Ra. 


Rn een ossscas-se5 


ROD ccc niceiesmes 


*RpC: 
Rousseau part —- 


Shawano part.- 


1RpD: 
Rousseau part —- 


Shawano part... 


1RrB: 
Rousseau part —- 


Deford part ~--_ 


Saprists: 
Sa genesoeeaasouHe 


SU. soncoesesceccss 


Summerville: 
SvA, SvB ~--------- 


Shallow Dwellings without 
excavations basements 

Severe: depth to Severe: depth to 
rock, rock. 

Severe: wetness, Severe: floods, 
excess humus. frost action, 

low strength. 

Severe: cutbanks | Slight ~---.------~-- 
cave, 

Severe: cutbanks | Moderate: slope -- 
cave, 

Severe: cutbanks | Slight ------------ 
cave. 

Severe: cutbanks | Slight ---.-------- 
cave, 

Severe: cutbanks | Severe: slope ---- 
cave, slope. 

Severe: cutbanks | Severe: slope —--- 
cave, slope. 

Severe: cutbanks | Slight ----------.. 
cave, 

Severe: wetness, Severe: wetness, 
cutbanks cave, floods 
floods. 

Severe: wetness, Severe: wetness, 
floods, excess floods, frost 
humus. action. 

BUSHY cnceceenocas Moderate: frost 

action. 

Slight __-_.----__- Moderate: frost 

action. 

Severe: wetness, Severe: floods, 
floods wetness, frost 

action. 

Severe: wetness, Severe: wetness, 
floods. floods, low 

strength. 

Severe: depth to Severe: depth to 
rock. rock. 

Severe: depth to Severe: depth to 
rock. rock. 


Dwellings with Small commercial Local roads 
basements buildings and streets 

Severe: depth to Severe: depth to Severe: depth to 
rock, rock, slope. rock. 

Severe: floods, Severe: floods, Severe: frost. 
low strength, low strength, action, low 
wetness. wetness. strength, wetness. 

Slight ~----------_ Moderate: slope —_| Slight. 

Moderate: slope --| Severe: slope ~--_} Moderate: slope. 

Slight 2osasscsenen Moderate: slope —-| Slight. 

Slight. -22...5co<. Moderate: slope ~-| Slight. 

Severe: slope ----| Severe: slope ---_| Severe: slope. 

Severe: slope -..-| Severe: slope ---_| Severe: slope. 

Slight ~----------_ Moderate: slope —_| Slight. 

Severe: wetness, Severe: wetness, Severe: wetness, 
floods floods, floods. 

Severe: wetness, Severe: wetness, Severe: wetness, 
floods, excess floods, frost floods, frost 
humus. action. action. 

Slight -..-_---__--- Moderate: frost Moderate: 

action, frost action, 
low strength. 

Slight: 2-.---.-<= Moderate: frost Moderate: 

action, slope. frost action, 
low strength, 

Severe: wetness, Severe: floods, Severe: frost 
floods, frost wetness, frost action, floods, 
action. action. wetness, 

Severe: wetness, Severe: wetness, Severe: wetness, 
floods, low floods, low floods, low 
strength. strength. strength. 

Severe: depth to Severe: depth to Severe: depth to 
rock. rock, rock. 

Severe: depth to Severe: depth to Severe: depth to 
rock, rock, slope. rock. 
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Soil name and Shallow Dwellings without Dwellings with Small commercial Loeal roads 
map symbol excavations basements basements buildings and streets 
Summerville :—Con. 
SVD eee esc eeeaS Severe: depth to Severe: depth to Severe: depth to Severe: depth to Severe: depth to 
rock, slope. rock, slope. rock, slope. rock, slope. rock, slope. 
Udipsamments: 
|) een ie Arwen ree Severe: cutbanks | Slight -._-__-_-______ Slight 222. 22e ee Slight: .<....occis Slight. 
cave. 
Udorthents: 
Uorousicele ch 5 Sse Severe: small tS) bd «| eee Slight o2cocet Slight ~._-_--- Slight. 
stones, cutbanks 
cave, 
Wainola: 
INA cael el Severe: wetness, Severe: wetness __| Severe: ‘wetness -_| Severe: wetness __| Moderate: 
cutbanks cave. wetness, frost 
action. 
Yahara 
NaA: aaessacassccc Severe: wetness --| Severe: wetness, Severe: wetness, Severe: wetness, Severe: frost 
floods, frost floods, frost floods, frost action. 
action. action. action. 
Yahara Variant: 
WW eceeccenceccees Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, Severe: wetness, 
floods. floods, frost floods, frost floods, frost floods, frost 
action. action. action. action. 


* This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and 


behavior of the whole mapping unit. 


ered are those that affect the absorption of the effluent 
and those that affect the construction of the system.. 

Properties and features that affect the absorption 
of the effluent are permeability, depth to a seasonal 
high water table, depth to bedrock, and susceptibility 
to flooding. Stones, boulders, and a shallow depth to 
bedrock interfere with installation. Excessive slope may 
cause lateral seepage and surfacing of the effluent in 
down slope areas. Also, soil erosion and soil slippage 
are hazards where absorption fields are installed in 
sloping soils. 

Some soils are underlain by loose sand and gravel 
or fractured bedrock at a depth of less than 4 feet 
below the tile lines. In these soils the absorption field 
does not adequately filter the effluent, and, as a result, 
ground water supplies in the area may be contaminated. 

Percolation tests are performed to determine the 
absorptive capacity of the soil and its suitability for 
septic tank absorption fields. These tests should be per- 
formed during the season when the water table is high- 
est and the soil is at minimum absorptive capacity. 

In many of the soils. that have moderate or severe 
limitations for septic tank absorption fields, it may be 
possible to install special systems that lower the sea- 
sonal water table or to increase the size of the absorp- 
tion field so that satisfactory performance is achieved. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while bacteria decompose the solid and 
liquid wastes. Lagoons have a nearly level flow area 
surrounded by cut slopes or embankments of com- 
pacted, nearly impervious soil material. They generally 


are designed so that the depth of the sewage is 2 to 5 
feet. Impervious soil at least 4 feet thick for the lagoon 
floor and sides is required to minimize seepage and 
contamination of local ground water. Soils that are very 
high in organic-matter content and those that have 
stones and boulders are undesirable. Unless the soil 
has very slow permeability, contamination of local 
ground water is a hazard in areas where the seasonal 
high water table is above the level of the lagoon floor. 
In soils where the water table is seasonally high, seep- 
age of ground water into the lagoon can seriously re- 
duce its capacity for liquid waste. Slope, depth to 
bedrock, and susceptibility to flooding also affect the 
location of sites for sewage lagoons or the cost of con- 
struction. Shear strength and permeability of com- 
pacted soils affect the performance of embankments. 
Sanitary landfill is a method of disposing of solid 
waste, either in excavated trenches or on the surface 
of the soil. The waste is spread, compacted in layers, 
and covered with thin layers of soil. Landfill areas are 
subject to heavy vehicular traffic. Ease of excavation, 
risk of polluting ground water, and trafficability affect 
the suitability of a soil for this purpose. The best soils 
have a loamy or silty texture, have moderate or slow 
permeability, are deep to bedrock and a seasonal wa- 
ter table, are free of large stones and boulders, and 
are not subject to flooding. In areas where the seasonal 
water table is high, water seeps into the trenches and 
causes problems in excavating and filling the trenches. 
Also, seepage into the refuse increases the risk of pollu- 
tion of ground water. Clayey soils are likely to be 
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TABLE 8.—Sanitary facilities 


[“Peres slowly” and some of the other terms that describe restrictive soil features are defined in the Glossary. See text for 
definitions of “slight,” “moderate,” and other terms used to rate soils. Absence of an entry means soil was not rated] 


Soil name and Septic tank Sewage lagoon 
map symbol absorption fields areas 
Allendale: 
AdA. cesccccesess: Severe: wetness, Severe: wetness, 
percs slowly. seepage. 
Alpena 
ApG josie coceescs Slight ..2.-2.22..- Severe: seepage ~_ 
Angelica: 
PX ionic ees Severe: wetness, Severe: wetness, 
floods, peres floods. 
slowly. 
Beaches: 
Be. 
Bonduel 
Bh Sere se cscs ssos Severe: wetness, Severe: wetness, 
depth to rock. depth to rock, 
Bonduel Variant: 
Bo; (Bp i asaosen eee Severe: wetness, Severe: wetness, 
depth to rock. depth to rock. 
Boyer: 
BrP occeesuccoslcas Slight ...-------.- Severe: seepage —. 
BrC, BrD ~--.------ Moderate: slope -_| Severe: seepage —_ 
Carbondale: 
Cas ee Severe: wetness, Severe: wetness, 
floods. excess humus, 
seepage. 
Casco 
Cc8 oo Slight ~....-.-..... Severe: seepage —- 
EGE achebeee Ge Moderate: slope --| Severe: seepage —_ 
Cathro 
Cm: ss-Secsleoeu ae Severe: wetness, Severe: wetness, 
floods excess humus, 
seepage. 
Chippeny: 
OO couse Severe: wetness, Severe: wetness, 
floods. floods, excess 
humus. 
Deford 
De: posoceoccececcl Severe: wetness, Severe: wetness, 
floods floods, seepage. 
Duel: 
DGE: Goce aneneanea Severe: depth to Severe: depth to 
rock. rock, 
Duel Variant: 
Dv ast-o essen Severe: wetness -.| Severe: wetness, 
seepage, depth 
to rock. 
Emmet 
EmA, EmB ~~------~ Slightccecoess.cecs Moderate: 


seepage. 


Trench sanitary 


Area sanitary 


landfill landfill 
Severe: wetness, Severe: wetness, 
seepage. seepage. 
Severe: seepage ._| Severe: seepage ._ 
Severe: wetness, Severe: wetness, 
floods. floods. 
Severe: depthto | Severe: wetness —. 
rock, wetness. 
Severe: wetness, Severe: wetness —__ 
depth to rock, 
Severe: seepage --| Severe: seepage —_ 
Severe: seepage --| Severe: seepage __ 
Severe: wetness, Severe: wetness, 


floods, seepage. 


Severe: seepage, 
small stones. 


Severe: seepage, 
small stones. 


Severe: wetness, 
floods, seepage. 


Severe: wetness, 
floods. 
Severe: wetness, 


floods, seepage. 


Severe: depth to 
rock, seepage. 


Severe: depth to 
rock, seepage, 
wetness. 


Slight 


floods, seepage. 


Severe: seepage —_ 
Severe: seepage —_ 
Severe: wetness, 


floods, seepage. 


Severe: wetness, 
floods. 
Severe: wetness, 


seepage, floods. 


Severe: seepage —. 
Severe: wetness, 
seepage. 

Slight ~----------- 


Daily cover for 


landfill 

Poor: too sandy, 

thin layer. 
Severe: too sandy, 

small stones, 

seepage. 
Poor: wetness. 
Poor: thin layer. 
Poor: thin layer. 
Fair: thin layer. 
Fair: thin layer. 
Poor: excess 


humus, hard to 
pack, wetness. 


Poor: thin layer. 


Poor:. thin layer. 


Poor: excess 
humus, hard to 
pack. 


Poor: excess 
humus, wetness. 


Poor: seepage, 
too sandy, 
wetness, 


Poor: seepage, 
too sandy, area 
reclaim. 


Poor: too sandy. 
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Soil name and 
map symbol 


Gravel pits: 
Gp. 


Kewaunee: 
KhA 


Kolberg: 


Longrie: 


Septic tank 
absorption fields 


Moderate: slope —~ 


Severe: slope —--- 


Severe: wetness __ 


Severe: floods, 
wetness. 


Severe: 
slowly. 


peres 


Severe: 
slowly. 


peres 


Severe: 
slowly. 


peres 


Severe: peres 
slowly, slope. 


Slight. coc-scs0.s62 
Moderate: slope —. 
Severe: depth to 
rock, peres 
slowly. 
Severe: depth to 
rock, peres 
slowly. 
Severe: depth to 
rock. 

Severe: depth to 
rock, 

Severe: depth to 
rock 

Severe: depth to 
rock 

Severe: wetness, 
percs slowly, 
floods. 

Severe: percs 
slowly. 
Severe: wetness, 
floods. 


Sewage lagoon 


Trench sanitary 


Area sanitary 


Daily cover for 


areas landfill landfill landfill 
Severe: slope ---_| Slight --__-------- Moderate: slope -_/ Fair: slope. 
Severe: slope ----| Moderate: slope __| Severe: slope ----| Poor: slope. 
Severe: seepage, Severe: seepage, Severe: seepage -_| Poor: thin layer. 
wetness. wetness. 
Severe: floods, Severe: floods, Severe: floods, Poor: wetness. 
wetness. wetness. wetness. 
Slight; 22. Severe: too Slight ..---_____-_ Poor: too clayey. 
clayey. 
Moderate: slope -_| Severe: too Slight -...________ Poor: too clayey. 
clayey. 
Severe: slope _--_| Severe: too- Moderate: slope __| Poor: too clayey. 
clayey. 
Severe: slope ----| Severe: too Severe: slope ____| Poor: too clayey, 
clayey. slope. 
Severe: seepage -.| Severe: seepage -_| Severe: seepage —-; Poor: thin layer. 
anche seepage, Severe: seepage ._| Severe: seepage -_| Poor: thin layer. 
slope. 
Severe: depth to Severe: depth to Slight ---_-_______ Poor: thin layer, 
rock. rock, too clayey. area reclaim. 
Severe: depth to Severe: depth to Moderate: slope -_} Poor: thin layer, 
rock, slope. rock, too clayey. area reclaim. 
Severe: depth to Severe: depth to Slight ----------__ Poor: thin layer, 
rock, rock. area reclaim, 
Severe: depth to Severe: depth to Moderate: slope -.| Poor: thin layer, 
rock, slope, rock, area reclaim.. 
Severe: depth to Severe: depth to Slight -------_-___ Fair: thin layer, 
rock. rock, area reclaim. 
Severe: depth to Severe: depth to Moderate: slope -_| Fair: thin layer, 
rock, slope. rock, area reclaim, 
slope. 
Slight ----________ Severe: wetness, Severe: wetness, Poor: too clayey. 
too clayey, floods. floods. 
Moderate: slope -_| Severe: too Slight ~--..------_ Poor: too sandy. 
clayey. 
Severe: wetness, Severe: wetness, Severe: wetness, Poor: excess 
excess humus, floods, seepage. floods, seepage. humus, hard to 
seepage, pack, 
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Soil name and Septic tank 
map symbol absorption fields 
Namur: 

NaB oases neee Severe: depth to 
rock. 

NaG .2cceee sees Severe: depth to 
rock. 

Namur Variant: 

NV ee Severe: wetness, 

depth to rock. 
Omena: . 

OmB: «2scceecesosss Shight: <./..-u.- 

OmG: e-ssseno a= Moderate: slope —- 

OmD: s22--sseseas Severe: slope —--_ 

Omena Variant: 
WB ieee Severe: wetness —- 
Omro: 

O78 wenskhue sss Severe: percs 

slowly. 
Pinconning: 

Pr eestccesesseos= Severe: floods, 

wetness. 
Poygan: 

Po aeeusceerecdes, Severe: wetness, 
percs slowly, 
floods. 

Rock outcrop. 

Ra. 

Namur 

<r Severe: depth to 
rock, 

Rondeau: 

Ont pondndoseeeeuee Severe: wetness, 

floods. 
Rousseau: ’ 

ROB. t2vsenceseecee Blight. .2seaeeseees 

RoG: oi =-Seece ee Moderate: slope —- 

TRpC: ; 

Rousseau part —-| Slight ~------------ 

Shawano part —-| Slight ~----------- 
1RpD: 

Rousseau part --| Severe: slope —_-. 

Shawano part --| Severe: slope —--- 


Sewage lagoon 


areas 
Severe: depth to 
rock. 
Severe: depth to 


rock, slope. 


Severe: wetness, 
depth to rock. 


Moderate: 
seepage, slope. 
Severe: slope —~-- 


Severe: slope ~~~ 


Severe: wetness —— 


Moderate: 
seepage, slope. 


Severe: floods, 
seepage, wetness. 


Severe: floods -.-- 


Severe: depth to 
rock, slope. 


Severe: floods, 
seepage, wetness. 


Severe: seepage —— 

Severe: seepage, 
slope. 

Severe: seepage, 
slope. 

Severe: seepage, 
slope. 

Severe: seepage, 
slope. 

Severe: seepage, 


slope. 


Trench sanitary 


landfill 

Severe: depth to 
rock. 

Severe: depth to 
rock. 

Severe: wetness, 
depth to.rock, 
Slight. 22-2 .-2<<_ 
Slight .--------_-_ 
Moderate: slope —- 
Severe: wetness -- 
Slight --.---__---_ 
Severe: floods, 


seepage, wetness. 


Severe: wetness, 
floods, too clayey. 


Severe: depth to 
rock. 

Severe: wetness, 
floods, excess 
humus. 

Severe: seepage -_ 

Severe: seepage —~ 

Severe: seepage —_ 

Severe: seepage —- 

Severe: seepage __ 

Severe: seepage —_ 


Area sanitary 


landfill 

Severe: seepage —- 
Severe: seepage —. 
Severe: wetness -_ 
Slight -----_______ 
Moderate: slope —_ 
Severe: slope —--- 
Moderate: 

wetness. 
Slight... 
Severe: floods, 


seepage, wetness. 


Severe: wetness, 
floods. 

Severe: seepage —— 

Severe: wetness, 
floods. 

Severe: seepage —- 

Severe: seepage —- 

Severe: seepage —_ 

Severe: seepage —- 

Severe: seepage, 
slope. 

Severe: seepage, 
slope. 


Daily cover for 
landfill 


Poor: thin layer, 
small stones, 
area reclaim. 


Poor: thin layer, 
small stones, 
area reclaim. 

Poor: thin layer. 

Good. 

Fair: slope. 

Poor: slope. 

Good. 

Poor: too clayey. 

Poor: too sandy, 


seepage, wetness. 


Poor: wetness, 
too clayey. 
Poor: thin layer, 


small stones, 
area reclaim, 


Poor: excess 
humus, wetness. 


Poor: toosandy. 

Poor: too sandy. 

Poor: too sandy. 

Poor: too sandy, 
seepage. 

Poor: toosandy, 
slope. 

Poor: too sandy, 


seepage, slope. 
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Soil name and Septic tank Sewage lagoon 
map symbol- absorption fields areas 
1RrB: 
Rousseau part --| Slight -----_._____ Severe: seepage .— 
Deford part .-_| Severe: wetness, Severe: wetness, 
floods. floods, seepage. 
Saprists: 
en eee Severe: wetness, Severe: excess 
floods. humus, wetness, 
floods. 
Sisson: 
SHA, Sbssseecsceecs Slight 2-220. 25 Moderate: 
seepage. 
SN ccececseonseu. Slight: sons seceece Moderate: 
seepage, slope. 
Solona 
SOA) hewese ets Severe: wetness, Severe: wetness, 
floods. floods. 
Suamico: 
SU once eew or Severe: wetness, Severe: wetness, 
floods. floods. 
Summerville: 
SvA, SvB ---------- Severe: depth to Severe: depth to 
rock. rock. 
|, Se ee Severe: depth to Severe: depth to 
rock. rock, slope, 
SVD neces eteeccce Severe: depth to Severe: depth to 
rock, slope. rock, slope. 
Udipsamments: . 
Wd ae eee Slight, 2. -..2:5052 Severe: seepage —_ 
Udorthents: : 
U6 Se ee als Slight 2.<22-2--s.- Severe: seepage, 
small stones. 
Wainola: 
Wis Saeco AS Severe: wetness __| Severe: wetness, 
Seepage. 
Yahara: 
VaA eee Severe: wetness _.!| Severe: wetness —- 
Yahara Variant: 
WY eee ee Severe: wetness, Severe: wetness, 
floods. floods. 


Trench sanitary Area sanitary Daily cover for 
landfill landfill lan 
Severe: seepage | Severe: seepage --| Poor: too sandy. 
Severe: wetness, Severe: wetness, Poor: seepage, 
floods, seepage. seepage, floods. too sandy, 
wetness. 
Severe: excess Severe: excess Poor: wetness, 


humus, wetness, 
floods. 


humus, wetness, 
floods, 


excess humus. 


Slight ~--..--_--._ Slight uo -.22ss=- Good, 

Slighé:..-.-.---s25. Slight -.----______ Good. 

Severe: floods, Severe: floods, Good. 
wetness. wetness, 

Severe: wetness, Severe: wetness, Poor: wetness, 
floods. floods, _ excess humus. 
Severe: depth to Slight: .---.--2-.=- Poor: thin layer, 
rock. area reclaim, 
Severe: depth to Moderate: slope -_| Poor: thin layer, 
rock, area reclaim. 
Severe: depth to Severe: slope ~--_| Poor: thin layer, 
rock, area reclaim, 

slope. 

Severe: seepage, Severe: seepage -_] Poor: too sandy. 
too sandy. 

Severe: seepage, Severe: seepage --| Poor: small 
small stones, stones, 

Severe: wetness, Severe: wetness, Poor: seepage, 
seepage. seepage. too sandy. 

Severe: wetness -.| Severe: wetness, Fair: thin layer, 

loods. 

Severe: wetness, Severe: wetness, Poor: wetness. 

floods. floods. 


?+This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and 


behavior of the whole mapping unit. 


sticky and difficult to spread. Sandy or gravelly soils 
generally have rapid permeability that might allow 
noxious liquids to contaminate local ground water. 

Unless otherwise stated, the ratings in table 8 apply 
only to soil properties and features above a depth of 
about 5 feet. If the trench is deeper, ratings of slight 
or moderate may not be valid. Site investigation is 
needed before a site is selected. 


In the area type of sanitary landfill, refuse is placed 


on the surface of the soil in successive layers. The 
limitations caused by soil texture, depth to bedrock, 
and stone content do not apply to this type of landfill. 
Soil wetness, however, may be a limitation because of 
difficulty in operating equipment. 

Daily cover for landfill should be soil that is easy to 
excavate and spread over the compacted fill during both 
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wet and dry weather. Soils that are loamy or silty and 
free of stones and boulders are better than other soils. 
Clayey soils may be sticky and difficult to spread ; sandy 
soils may be subject to soil blowing. 

In addition to these features, the soil selected for 
final cover of landfills should be suitable for growing 
plants. In comparison with other horizons, the A hori- 
zon in most soils has the best workability, more organic 
matter, and the best potential for growing plants. 
Thus, for either the area type or trench type landfill, 
stockpiling material from the A horizon for use as 
the surface layer of the final cover is desirable. 

Where it is necessary to bring in soil material for 
daily or final cover, thickness of suitable soil material 
available and depth to a seasonal high water table in 
soils surrounding the sites should be evaluated. Other 
factors to be evaluated are those that affect reclama- 
tion of the borrow areas, such as slope, erodibility, and 
potential for plant growth. 


Construction materials 


The suitability of each soil as a source of roadfill, 
sand, gravel, and topsoil is indicated in table 9 by 
ratings of good, fair, or poor. The texture, thickness, 
and organic-matter content of each soil horizon are 
important in rating soils for use as construction mate- 
rials. Each soil is evaluated to the depth observed and 
described as the survey is made. This depth is gener- 
ally about 5 feet. 

Roadfill is soil material used in embankments for 
roads. The ratings reflect the ease of excavating and 
working the material and the expected performance 
of the material after it has been compacted and ade- 
quately drained. The performance of soil after it is 
stabilized with lime or cement is not considered in the 
ratings, but information about soil properties that 
determine such performance is given in the descrip- 
tions of soil series. 

The ratings apply to the soil profile between the A 
horizon and a depth of 5 feet. It is assumed that soil 
horizons will be mixed during excavation and spread- 
ing. Many soils have horizons of contrasting suitability 
within the profile. The estimated engineering properties 
in table 11 provide more specific information about the 
nature of each horizon that can help determine its suit- 
ability for roadfill. 

Soils rated good as a source of roadfill have low 
shrink-swell potential, low potential frost action, and 
few cobbles and stones. They are at least moderately 
well drained and have slopes of 15 percent or less. Soils 
rated fair have a plasticity index of less than 15 and 
have other limiting features, such as high shrink-swell 
potential, high potential frost action, steep slopes, wet- 
ness, or many stones, If the thickness of suitable mate- 
rial is less than 8 feet, the entire soil is rated poor, 
regardless of the quality of the suitable material. 

Sand and gravel are used in great quantities in many 
kinds of construction. The ratings in table 9 provide 
guidance as to where to look for probable sources and 
are based.on the probability that soils in a given area 
contain sizable quantities of sand or gravel. A soil 
rated good or fair has a layer of suitable material at 
least 3 feet thick, the top of which is above a depth of 
5 feet. Coarse fragments of soft bedrock material, such 
as shale and siltstone, are not considered to be sand and 


gravel. Fine grained soils are not suitable sources of 
sand and gravel. 

The ratings do not take into account depth to the 
water table or other factors that affect excavation of 
the material. Descriptions of grain size, kinds of min- 
erals, reaction, and stratification are given in the soil 


‘series descriptions and in table 11. 


Topsoil is used in areas where vegetation is to be es- 
tablished and maintained. Suitability is affected mainly 
by the ease of working and spreading the soil material 
in preparing a seedbed and by the ability of the soil 
material to sustain the growth of plants. Also eonsid- 
ered is the damage that would result to the area from 
which the topsoil is taken. 

Soils rated good have at least 16 inches of friable 
loamy material at their surface. They are free of stones, 
are low in content of gravel and other coarse frag- 
ments, and are gently sloping. These soils are naturally 
fertile or respond well to fertilization. They are not so 
wet that excavation is difficult during most of the 
year. 

Soils rated fair are loose sandy soils or firm loamy or 
clayey soils in which the suitable material is only 8 to 
16 inches thick, or soils that have large amounts of 
gravel or stones. 

Soils rated poor are very sandy soils, very firm clayey 
soils, soils with suitable layers less than 8 inches thick, 
soils that have large amounts of gravel or stones, steep 
soils, and poorly drained soils. 

Although a rating of good is not based entirely on 
high content of organic matter, a surface horizon is 
much preferred for topsoil because of its organic- 
matter content. This horizon is designated as Al or Ap 
in the soil series descriptions. The absorption and re- 
tention of moisture and nutrients for plant growth are 
greatly increased by organic matter. Consequently, 
careful preservation and use of material from these 
horizons is desirable. 


Water management 


Many soil properties and site features that affect 
water management practices have been identified in 
this soil survey. In table 10 the site features that affect 
use are indicated for each kind of soil. This information 
is significant in planning, installing, and maintaining 


‘water control structures. 


Pond reservoir areas hold water behind a dam or an 
embankment. Soils suitable for this use have low seep- 
age potential, which is determined by the permeability 
and depth over fractured or permeable bedrock or other 
permeable material. 

Embankments, dikes, and levees require soil material 
that is resistant to seepage, erosion, and piping and is 
of favorable stability, shrink-swell potential, shear 
strength, and compaction characteristics. Stones and 
organic matter in a soil downgrade the suitability of a 
soil for use in embankments, dikes, and levees. 

An aquifer-fed excavated pond is a body of water 
created by: excavating a pit or dugout into a ground- 
water aquifer. Excluded are ponds that are fed by sur- 
face runoff and embankment ponds that impound water 
3 feet or more above the original surface. Ratings in 
table 10 are for ponds that are properly designed, lo- 
cated, and constructed. Soil properties and site features 
that affect aquifer-fed ponds are depth to a permanent 
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[“Shrink-swell” and some of the other terms that describe restrictive soil features are defined in the Glossary. See text for 
definitions of “good,” “fair,” and “poor.’’ Absence of an entry means soil was not rated] 


popes Roadfill Sand Gravel Topsoil 
Allendale: 
FORK. covcccccescsdena: Poor: low strength, Poor: thin layer ~---~ Unsuited ~--.--.__-_.. Poor: toosandy. 
shrink-swell. 
Alpena 
ApC. 22s32so4- denies GoOd: sa2es2oSoseeceo ns Fair: excess fines _--_| Good ~---_---_----____ Poor: small stones, 
thin layer. 
Angelica: 
Agee ten ee eee Poor: wetness, frost Unsuited ------..------ Unsuited ~.-._---___-- Poor: wetness. 
action 
Beaches: 
Be. 
Bonduel: . 
Bh? Geese ees Poor: frost action -_._| Unsuited -~----.-_--._ Unsuited ~~ ~-----_-___ Fair: thin layer. 
Bonduel Shallow Variant : 
Boy 22 Poor: frost action, Unsuited -_____.------ Unsuited ~---_----__-- Fair: thin layer, 
thin layer. area reclaim. 
Bonduel Wet Variant: : 
Bp ct ere Poor: frost action, Unsuited ~------------ Unsuited ~---------~-- Poor: wetness. 
wetness. 
Boyer: 
BrB, BrC, BrD ~--.------- Good ans.sssn22---4554 Good: 22-3235 oa Good oo2cs-.40---- Poor: too sandy. 
Carbondale: 
C8 Suriname euewneds Poor: excess humus, Unsuited ~_-.-_.---___ Unsuited ~_-__-------- Poor: wetness. 
frost action, low 
strength, 
Casco: 
CeB). eC? 223 4ees-cc5s Good. 2-22 222-2 -See5 Good. 22225 eeee2oo5 tes! G000 we ee Fair: thin layer. 
Cathro 
Cin wate hsce ees oeee Poor: excess humus, Unsuited ~-.--_.------ Unsuited ~------------ Poor: wetness. 
wetness, frost action. 
Chippeny: . ; 
Cpt aso see eee Poor: wetness, excess Unsuited ~------.--.-- Unsuited ~---------_-- Poor: wetness. 
humus, frost action. 
Deford: 
Dpto ence Poor: wetness ------- Good: s---2222------ Unsuited ~~ ---------- Poor: too sandy, 
wetness. 
Duel: . 
DuB wees sas Poor: thin layer, Poor: thin layer ~._-- Unsuited ~------------ Poor: too sandy. 
area reclaim. 
Duel Variant: ; 
DV) senetseseeebesece Poor: wetness ~----~-- Poor: thin layer ~-_-- Unsuited 222.2252. 5- Fair: thin layer. 
Emmet 
EmA, EmB ------------- Fair: frost action -.--| Unsuited ------_-.---- Wnsuited: sins 2s22e25.5 Fair: thin layer. 
EMG2* atecseblosute sss Fair: frost action ---_| Unsuited ~-----.-_----- Unsuited ~-------.---- Fair: thin layer, slope. 
PROF eee Fair: frost action, Unsuited ~---_--______ Unsuited ~------------ Poor: slope. 
slope 
EME? eee Poor: slope ~-----~--- Unsuited ~~~ --.__-.-- Unsuited ~--~--_-----_ Poor: slope. 
Fabius 
Pat cee Poor: wetness, frost Good 22a Fair: excess fines -_.--| Fair: thin layer, 
action. area reclaim. 
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TABLE 9.—Construction materiais—Continued 


Soil name and 


map symbol Roadfill Sand 
Fluvaquents: 
Ful seme owsosseosesss Poor: frost action, Ungsuitéed: 22222-2225 
wetness. 
Gravel pits: 
Sp. 
Kewaunee: 
KbA\.: KhB. aseesec Secon. Poor: low strength ~--| Unsuited ---___.______ 
KACO eee chee, Poor: low strength --_| Unsuited ~-.._._--_.__ 
REDS: Sen Poor: low strength ---| Unsuited ~-_---_-.-___ 
Kiva: 
KimB, KmC aaa ee 600 222 aneneee seamen! Good -----__-___ 
Kolberg: 
KoA; KoB onan neces Poor: low strength, Unsuited ~--.---.-.--_ 
area reclaim. 
KOC Ph ee ee Poor: low strength, Unsuited ~---.---.-_-_ 
area reclaim. 
Kolberg Variant: 
KvB, KvC2 —.--------- Poor: low strength, Unsuited .-..-----__._ 
thin layer, area 
reclaim. 
Longrie: ; ; 
LoA, LoB, LoC ------.~-- Poor: thin layer ~---- Unsuited ----...---.- 
Manawa 
WOR axes cule eet! Poor: low strength ---| Unsuited ____.________ 
Manistee: . : 
MeB ccecesotene ee Fair: thinlayer,area | Poor: excess fines ____ 
reclaim. 
Markey 
Mk enceceseeecesesee Poor: excess humus, Poor: excess fines _.__ 
wetness, 
Namur: ; 
NaB. NéG: cs -2ccecec se. Poor: thin layer, Unsuited ~ --..----__-- 
area reclaim. 
Namur Variant: ; 
Nyeece le coe osceo ss Poor: wetness, thin Unsuited ~~ ---------~_ 
layer, area reclaim. 
Omena . . . 
Om: jasscesopeucueeus Fair: frost action _-_--| Unsuited ~~----_--_____ 
OMG. cccceckowcweeees Fair: frost action --.-| Unsuited ----------._- 
OmD) 222 ences ese Fair: frost action, Unsuited ~--.-_-.-__-- 
slope. 
Omena Variant: 
VB ee Poor: frost action -_--| Unsuited ~----------_- 
Omro : 
Orb atte neta ee Poor: low strength _._| Unsuited ~__--________ 
Pinconning: 
Pit ace cece ee oe Poor: wetness ~---~-- Poor: thin layer -____ 
Poygan: 
Por cies seen ote Poor: wetness, low Unsuited  ~-----_______ 


strength. 


Gravel 


Unsuited 


Unsuited 
Unsuited 
Unsuited 


Unsuited 


Unsuited 


Unsuited ~-----_-.-_-- 
Unsuited 
Unsuited 
Unsuited 


Unsuited 


Unsuited 


Unsuited 


Unsuited 


Topsoil 
Poor: wetness. 
Fair: thin layer. 
Fair: thin layer, slope. 
Poor: slope. 
Fair: small stones. 
Fair: thin layer. 
Fair: thin layer, slope. 
Fair: thin layer. 
Fair: area reclaim, 


small stones. 


Fair: thin layer. 
Poor: too sandy. 
Poor: wetness. 

Poor: thin layer, 


area reclaim, 


Poor: wetness, 
thin layer, 


Fair: too clayey. 


Fair: tooclayey, slope. 
Poor: slope. 


Good. 
thin layer. 


Poor: wetness, 
too sandy. 


Poor: wetness. 
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Soil name and 


map symbol Roadfill Sand Gravel Topsoil 
Rock outcrop: 
Ra. 
Namur: 
PRD et Oe Poor: thinlayer,area | Unsuited ~-----_-.-___ Unsuited .-----.---_-- Poor: thin layer, 
reclaim. area reclaim, 
Rondeau: ; 
BO) co ccrae al eee omela! Poor: excess humus, Unsuited ~-.---_-_____ Unsuited -.-------.-- Poor: wetness. 
wetness. 
Rousseau: 
RoB, RoC sascecsoceee Good) socseweceecceen se Good) 22222 c8 to Unsuited ~_-_--_______ Poor: too sandy. 
*RpC: 
Rousseau part —--.-- Good: 2soc.25s-2.s2 lees Good ~___-__-- Unsuited ~--.--_______ Poor: too sandy. 
Shawano part —_-__- GOOd) sj o2e ot 0000 metdwokeane ees Unsuited ~----_---.-- Poor: too sandy. 
*RpD: : ‘ 
Rousseau part ~_-__- Fair: slope ---------_ Good ~--_---_-_---_e Unsuited ~-----_---___ Poor: too sandy, slope. 
Shawano part ~--_-- Fair: slope ~------~~- GO00? 222i ec Unsuited .---------_-- Poor: too sandy, slope. 
>RrB: 
Rousseau part —----- G00d. Sess ee ete SL Good) Secconese soo os Unsuited ~~ ------___-- Poor: too sandy. 
Deford part -----_-- Poor: wetness ------- Good ~-.----.----__-__ Unsuited ~--_--_-.____ Poor: too sandy, 
wetness. 
Saprists: 
Day ae ae Poor: wetness, frost Unsuited ~-_---_---__ Unsuited ~-.--.------ Poor: wetness, 
action, excess humus. 
Sisson: 
SpA; SnB eee Fair: frost action, low | Unsuited ~-____.._-.__- Unsuited ~_-_________- Good. 
strength, area 
reclaim. 
Solona 
SOA pisses ee Poor: frost action __-_| Unsuited ~-----_-.-._. Unsuited ~------------ Good. 
Suamico: 
Oh eteidtindeereeoumaee Poor: wetness, low Unsuited ~-----.-___-_ Unsuited ~----..-_---_ Poor: wetness. 
strength, excess 
humus, 
Summerville: 
SvA, SvB, SvC, SvD —__- Poor: area reclaim, Unsuited ~--.-__-.__-. Unsuited ~------__---- Poor: thin layer, 
thin layer. area reclaim, 
small stones. 
Udipsamments: 
Wd Jeet eee ae Good) 2. sence scones Fair: excess fines _-___| Unsuited ~-....________ Poor: too sandy. 
Udorthents: 
UG) ce teedecceee cesses Good) 2222225520. Joe Unsuited ~-----.----__ Good ~--------_~_.-~_- Poor: small stones. 
Wainola: 
Wear tosctw eee ceeee see Fair: wetness ~~ ~--__ Good ~-~-------_--.-.. Unsuited ~----._-_____ Poor: too sandy. 
Yahara 
NOAA, cose eed Poor: frost action ____| Unsuited ~---.__._____ Unsuited ~-----_-.____ Good 
Yahara Variant: 
WG: senate do ete: Poor: wetness, frost Unsuited once Unsuited ~.-..-_-_____ Poor: wetness. 
action. 


*This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and 
behavior of the whole mapping unit. 
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TABLE 10.—Water management 


[“Seepage,” and some of the other terms that describe restrictive soil features are defined in the Glossary. Absence of an entry 
means soil was not evaluated] 


‘ . Embankments Aquifer-fed 
Soil name and Pond reservoir : ; , . Terraces and Grassed 
map symbol areas ee eri Drainage diversions waterways 
Allendale: : 
AdA avesnccccesk Seepage —-----_ Thin layer ----- Slow refill --.__ Cutbanks cave —.| Not needed -._-_ Not needed. 
Alpena: . 
ApG seveccecceue Seepage ------_ Seepage, No water ~---.- Not needed ~--__ Not needed ~-_-- Not needed. 
piping. 
Angelica: _ 
jE rece eres Favorable ~----- Piping, low Favorable __-.-_ Poor outlets, Not needed --.-_ Wetness. 
strength. floods. 
Beaches: 
Be. 
Bonduel: 
Bh) pcaeseeo see Depth to rock, Low strength, Deep to water ~-| Depth to rock, Wetness, depth | Wetness, rooting 
seepage. piping, thin frost action, to rock. depth. 
layer. wetness. 
Bonduel Shallow 
Variant: 
BO. cee ee Depth to rock, Thin layer —---- Deep to water —_| Depth to rock, Wetness, depth | Wetness, rooting 
seepage. frost action, to rock. depth. 
wetness. 
Bonduel Wet 
Variant: 
BPs secs eosae Depth to rock, Low strength, Deep to water __| Depth to rock, Wetness, depth Wetness, rooting 
seepage, thin layer. frost action, to rock. depth. 
wetness. 
Boyer: 
BrB, BrC, BrD ----- Seepage, slope __| Seepage —------. No water ------ Not needed —---- Complex slope, | Slope. 
soil blowing. 
Carbondale: 
Ca. coco eee Seepage ------- Excess humus --| Favorable __---- Floods, wetness, | Not needed —____ Not needed. 
eutbanks cave. 
Casco: ; 
CoB, "CcC?’ aao--— Seepage ~-.---- Seepage —-_~--- No water ~---.- Not needed --_-. Rooting depth ~.| Droughty, 
rooting depth. 
Cathro . 
Cm eed Seepage —-----. Compressible, Favorable __---~ Wetness, floods, | Not needed ___~- Not needed. 
hard to pack, cutbanks cave. 
low strength. 
Chippeny: : 
Cp sessecol--sn2 Depth to rock ~_| Compressible, Favorable -----_ Wetness, floods, | Not needed -_.-_ Not needed. 
unstable fill, depth to rock. 
thin layer. 
Deford: ite 
Deo coeneeteoees Seepage ~---_-- Piping, Favorable ~_---- Cutbanks cave —_| Not needed ~-_._ Not needed. 
seepage. 
Duel: 
el ne Depth to rock, Seepage, No water —.---- Not needed ~-_-_ Not needed ~-_-- Not needed. 
seepage, piping. 
Duel Variant: 
Oe ieee ee Depth to rock, Seepage, No water ~~~. Cutbanks cave, Wetness, piping, | Wetness. 
seepage. piping, thin depth to rock, too sandy. 
layer. wetness. 
Emmet: 
EmA momen Seepage ~~ ---- Piping ~--._---- Deep to water ~_} Not needed -____| Favorable —_~___ Favorable. 
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Soil name and Pond reservoir ae one ie 
map symbol areas levees 

Em8" noccesoceae Seepage - --__ Piping: =-2-.2s== 

EmC2, EmD2, EmE__] Seepage ------_ Piping’ .s222==-~ 

Fabius 
5 ee Seepage ---~--- Seepage ~--_-- 
Fluvaquents: 

Fu rete acess Seepage  ----.-- Low strength, 
piping, 
seepage. 

Gravel pits: 

Gp. 

Kewaunee: 

KhA, KhB, KhC2, 

KkD2 occas Favorable -_---- Shrink-swell, 
low strength. 

Kiva: 
KmB, KmC ~------ Seepage --_---_ Seepage, 
piping. 
Kolberg: 
KoA, KoB, KoC2 —~--| Depth to rock, Low strength, 
seepage, thin layer, 
shrink-swell. 
Kolberg Variant: 
KvB, KvC2 ~------ Depth to rock —_| Thin layer, 
low strength. 
Longrie: 
LoA, LoB, LoC ~.~_] Depth to rock, Thin layer, 
seepage. piping. 
Manawa: 

MGA cemensnennece Favorable _----- Shrink-swell, 

low strength. 
Manistee: 

MeB ~--------___ Favorable ~----- Unstable fill, 

seepage. 
Markey 

Mk sssesceccscs us Seepage ---~--. Compressible, 
seepage, hard 
to pack. 

Namur: 
NaB, NaC ~----_.~ Depth to rock, Thin layer ----_ 
seepage. 
Namur Variant: 
NYY ec oceosecet Depth to rock, Thin layer, 
seepage. low strength, 
piping. 
Omena: 
OmB, OmC, OmD_-_| Seepage —_-_---_ Piping ~-_____-- 
Omena Variant: 

Ove: varoeroce Seepage ~_.-_-- Low strength, 

piping. 


Deep to water ~_| Not needed 


Deep to water ._| Not needed 


Aquifer-fed 


Terraces and 


excavated diversions 


Drainage 
ponds 


Slope, erodes 


easily. 

Deep to water __| Cutbanks cave —_| Not needed ____- 

Favorable _.____ Floods, Not needed ~---- 

wetness. 

No water —.---_ Not needed —~_.--) Erodes easily, 
percs slowly. 

No water ~--.-- Not needed ~~~ Not needed ~__.- 

No water —--_-_ Not needed —-_-- Depth to rock, 
erodes easily, 
percs slowly. 

No water —_---- Not needed —___-- Depth to rock, 
rooting depth. 

No water ..---- Not needed ~-_-- Depth to rock, 


Deep to water —_| Percs slowly, 


complex slope. 


Wetness, percs 


floods. slowly, rooting 
depth. 
No water —----- Not needed —__-_' Soil blowing, 
complex slope, 
Favorable _----- Floods, wetness, | Not needed ~.__- 
cutbanks cave. 
No water ~----- Not needed —_.~-] Depth to rock, 
seepage, 
piping. 


Depth to rock ~_| Depth to rock ~_| Depth to rock, 


wetness. 


No water ~----- Not needed —~-_-_ Slope, erodes 
easily. 
Deep to water —~_j Favorable ~--_-_ Wetness, 


piping. 


Grassed 
waterways 


Slope, erodes 
easily. 


Slope, erodes 
easily. 


Not needed. 


Wetness. 


Erodes easily, 
percs slowly. 


Not needed. 


Erodes easily, 
peres slowly, 
rooting depth. 


Rooting depth, 
droughty. 


Rooting depth. 


Wetness, peres 
slowly, 
rooting depth. 


Droughty, soil 
blowing. 


Not needed. 


Droughty, 
rooting depth. 


Wetness, rooting 
depth. 


Slope, erodes 
easily, 


Wetness. 
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Soil name and Pond reservoir 


map symbol areas 
Omro 
One ieee ee Seepage, slope —— 
Pinconning: 
Wi aac weseeseeee! Seepage —.----- 
Poygan 
oe eee eee Favorable ~--~-- 
Rock outcrop: 
Ra. 
Namur 
UR) cemewdewwet Depth to rock, 
seepage. 
Rondeau: 
Bi ck icemeaceiet Seepage - ~~~. 
Rousseau: 
RoB, RoC ~-----.~ Seepage ----.-- 
1RpC, RpD: 
Rousseau 
part —-=..-.. Seepage ------- 
Shawano part._| Seepage -----~- 
*RrB: 
Rousseau 
Part access! Seepage ------- 
Deford part -..| Seepage ------- 
Saprists: 
Ge echecseeccesee Favorable ~----- 
Sisson: 
SnA, SnB --------- Seepage ----_-_ 
Solona 
SOA, eaceasee ees Seepage --~-~-- 
Suamico: 
§U) Hes Favorable _----_ 
Summerville: 
SvA, SvB, SvC, 
SVD) wewe secon ee Depth to rock, 
seepage. 
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Embankments, 


dikes, and 
levees 


Aquifer-fed 
excavated 
ponds 


Drainage 


Low strength, 
piping, 
shrink-swell. 


Hard to pack, 
unstable fill. 


Shrink-swell, 
low strength, 


Thin layer 


Compressible, 
seepage, 
low strength. 


Seepage, 
piping. 


Seepage, 
piping. 


Seepage, 
piping, 
erodes easily. 


Seepage, 
piping. 


Piping, 
seepage, 


Hard to pack, 
low strength, 


excess humus. 


Low strength, 
erodes easily, 
piping. 


Low strength, 
piping. 


Excess humus, 
seepage, 
low strength. 


Thin layer, 
piping. 


Deep to water -_| Not needed ~____ 


Slow refill _--___ Wetness, 
floods. 
Slow refill _-._-_ Percs slowly, 
wetness, floods. 
No water —~----- Not needed ~-_-- 
Favorable _-_--- Floods, cutbanks 
cave, wetness. 
No water ~---- Not needed —__-~ 
No water ~----- Not needed ___-- 
No water —--~--- Not needed ___-- 
No water ~----- Not needed ____- 
Favorable ___.~~ 
Favorable _-.--_ Poor outlets, 


floods; wetness. 


Deep to water —-| Not needed .____ 


Deep to water ~_| Floods, 
wetness, 
Favorable ~--_.. Peres slowly, 
wetness, floods. 
No water -_-_.. Not needed _____ 


Not needed 


Terraces and 
diversions 


Erodes easily, 
percs slowly, 
slope. 


Wetness, percs 
slowly, rooting 
depth. 


Depth to rock, 
seepage, 
piping. 


Not needed ~--.- 


Too sandy, 
soil blowing. 


Too sandy, 
soil blowing. 


Complex slope, 
too sandy, 
soil blowing. 


Too sandy, 
soil blowing. 


Cutbanks cave ~~} Not needed —_.-- 


Not needed —_.-~ 


Erodes easily, 
complex slope. 


Wetness 


Wetness, percs 
slowly. 


Depth to rock, 
rooting depth. 


Grassed 
waterways 


Erodes easily, 
percs slowly, 
slope. 

Not needed. 


Wetness, peres 
slowly, rooting 
depth. 


Droughty; 
rooting depth. 


Not needed. 


Droughty. 


Droughty. 


Droughty, erodes 
easily, slope. 


Droughty. 


Not needed. 


Not needed. 


Erodes easily. 


Wetness. 


Wetness, peres 


slowly. 


Rooting depth, 
droughty. 
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* P Embankments. Aquifer-fed 
Soil name and Pond reservoir * . ; Terraces and Grassed 
dikes, and excavated Drainage * A 
map symbol areas levees ponds diversions waterways 
Udipsamments: . 
Ue)? eet ee Seepage, slope -_| Low strength, No water --___. Not needed --_-_ Too sandy, soil Droughty, slope. 
seepage, blowing, 
piping. complex slope. 
Udorthents: : 
odettee te tt Seepage ----_-_ Seepage —---.-_ No water ~_~--_ Not needed -_--- Rooting depth --| Droughty, 
rooting depth. 
Wainola: 
Wa soci eecetes Seepage -______ Piping, Deep to water -_| Cutbanks cave -_| Not needed _____ Not needed. 
seepage. 
Yahara 
NGA. yoecasmenwsew Seepage ..--_._ Piping, low Deep to water —_| Favorable -_---_ Wetness, Wetness. 
strength. piping. 
Yahara Variant: 
YW senescent es Seepage ___.___ Low strength, Deep to water __| Wetness, floods, | Wetness, Wetness. 
piping. frost action. piping. 


*This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and 


behavior of the whole mapping unit. 


water table, permeability of the aquifer, quality of the 
water, and ease of excavation. 

Drainage of soil is affected by such soil proverties as 
permeability, texture, structure, depth to claypan or 
other layers that influence rate of water movement, 
depth to the water table, slope, stability of ditchbanks, 
susceptibility to flooding, alkalinity, and availability 
of outlets for drainage. 

Terraces and diversions are embankments, or a com- 
bination of channels and ridges, constructed across a 
slope to intercept runoff and allow the water to soak 
into the soil or flow slowly to an outlet. Features that 
affect suitability of a soil for terraces are uniformity 
of slope and steepness; depth to bedrock or other un- 
favorable material; permeability; ease of establishing 
vegetation; and resistance to water erosion, soil blow- 
ing, soil slipping, and piping. 

Grassed waterways are constructed to channel run- 
off at nonerosive velocities to outlets. Features that 
affect the use of soils for waterways are slope, perme- 
ed erodibility, and suitability for permanent vege- 
ation, 


Soil properties 


Extensive data about soil properties collected dur- 
ing the soil survey are summarized on the following 
pages. The two main sources of these data are the many 
thousands of soil borings made during the course of the 
survey and the laboratory analyses of samples selected 
from representative soil profiles in the field. 

When he makes soil borings during field mapping, 
the soil scientist can identify several important soil 
properties. He notes the seasonal soil moisture condi- 
tion, or the presence of free water and its depth in the 
profile. For each horizon, he notes the thickness; color; 


the texture, or the amount of clay, silt, sand, and gravel 
or other coarse fragments; the structure, or natural 
pattern of cracks and pores in the undisturbed soil; 
and the consistence of soil in-place under the existing 
soil moisture conditions. He records the root depth of 
existing plants; determines soil pH, or reaction; and 
identifies any free carbonates. 

Samples of soil material are analyzed in the labora- 
tory to verify the field estimates of soil properties and 
to characterize key soils, especially properties that 
cannot be estimated accurately by field observation. 
Laboratory analyses are not conducted for all soil 
series in the survey area, but laboratory data for many 
of the soil series are available from nearby areas. 

Based on summaries of available field and laboratory 
data, and listed in tables in this section, are estimated 
ranges in engineering properties and classifications and 
in physical and chemical properties for each major 
horizon of each soil in the survey area. Also presented 
are pertinent soil and water features and engineering 
test data. 


Engineering properties 


Table 11 gives estimates of engineering properties 
and classifications for the major horizons of each soil 
in the survey area. These estimates are presented as 
ranges in values most likely to exist in areas where the 
soil is mapped. 

Most soils have, within the upper 5 or 6 feet, horizons 
of contrasting properties. Information is presented for 
each of these contrasting horizons. Depth to the upper 
and lower boundaries of each horizon in a representa- 
tive profile of each soil is indicated. More information 
about the range in depth and in properties of each 
horizon is given for each soil series in the section ‘‘De- 
scriptions of the soils.” 
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Be. 


Soil name and map symbol 


Bonduel Wet Variant: 


Boyer: 
BrB, BrC, BrD 


Carbondale: 


Casco: 


Depth 


SOIL SURVEY 


TABLE 11.—Engineering properties 


[The symbol < means less than; > means greater than. Absence 


Classification 
USDA texture 
Unified AASHTO 
Loamy Sand) 23282. sot see SM A-2-4 
Sand, loamy sand, loamy fine sand — _| SP, SM A~2-4, A-3 
Silty clay, Clay 124220242522 See se Seese CH, MH A-T 
Gravelly sandy loam ~-..-----------------. SM, ML, SP-SM ae A-4, 
Stratified very gravelly sand to sand ------_ oF a es GP, | A-1 
Loam ----~-~---------~----~------~--~--- ML, CL, CL-ML | A-4 
Sandy clay loam, loam, clay loam ~--------- SC, CL, SM-SC, | A-2-4, A-6, 
CL-ML A-4, A-2-6 
Loam, silt loam, sandy loam ~-----------__- ML, SM A-2-4, A-4d 
Loam .2s2ss=s2=+-22----+--3-se sae ML, CL, CL-ML | A-4 
Loam, silt loam —~_______.----------------- CL, CL-ML A-4, A-6 
Sandy clay loam, clay loam, loam ~---._---- CL, SC A-4, A-6 
Loam --------~------------------~~-----+- CL, CL-ML A-4, A-6 
Unweathered bedrock. 
Fine sandy loam 2xcenes scones sees SM, ML A-4 
Loam ~-~~-~----~----~----~-------------- CL A-4, A-6 
Sandy loam, loam ~_____________---_------ SM, 8C, ML, CL | A-4, A-6 
Unweathered bedrock, 
Sapric material “ Pt A-8 
Loam ---------~------------+-----~-~------- CL, ML A-4 
Loam -~~----------~--------------------- CL A-4, A-6 
Loam .—-.-~------~---------------------- CL, CL-ML A-4, A-6 
Unweathered bedrock. 
Loamy sand ss-----s---+- S539 SM, SM-SC A-2 
Sandy loam, sandy clay loam, loamy sand -__| SM,SC,SM-SC | A-2, A-4, A-6 
Stratified sand to gravel _----__-_----___---- SP, SP-SM, GP, | A-1, A-3, 
GP-GM A-2-4 
Sapric materia] ~--..-.--------._--- Pt A-8 
Sapric material, hemic material Pt A-8 
Sandy loam —..--_...._..-_--_. SM A-4 
Clay loam, loam, sandy clay loa SC, CL A-6, A-7 
Sand and gravel ~------------------------ GP, SP, GP-GM, | A-1, A-8, A-2 
SP-SM 
Sapric material ~----.----__-_ Pt A-8 
Sandy loam, loam, silt loam SM, ML,SC,CL | A-4 
Sapric materia] ~.-_-_--_-_-_-___--_---__._-- Pt 
Sandy loam, loam, silty clay loam ~--------- SM, ML, CL-ML | A-2, A4, A-7 
Unweathered bedrock. 
Loamy fine sand ~~~ ~---_---------------- SM A-~2-4 
Fine sand, very fine sand, loamy fine sand --.| SM A-2-4 


and classifications 
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80-100 
75-100 
30-100 


100 


95-100 


100 
100 


35-100 


80-100 
75-100 
30-90 


95-100 


90-100 


95-100 
95-100 


60-70 
70-100 
10-90 


60-100 


55-100 


65-80 
50-80 


5-23 


3-10 
5-12 
7-20 
5-12 


14 
7-20 
2-12 


3-10 
7-20 
5-12 


NP-6 
NP-16 
NP 


1-4 
11-25 
NP 


3-10 
NP-25 


NP 
NP 


100 


Soil name and map symbol 


DW seccoce so escent sees 


Emmet: 


Fil etree mnie iene 


Gravel pits: 
Sp. 


Kewaunee: 
KhA, KhB, KhC2 


Kolberg: 
KoA, KoB, KoC2 


Kolberg Variant: 
KvB, KvC2 


Longrie: 
Lod, beb, LeC Hance, 


Manistee: 
MéB 2eeelusnceeele pe eseeeses 


Depth 


In 


0-2 
2-28 


28-60 


0-9 
9-32 
32-60 


0-9 

9-24 
24-34 
34-60 


0-7 
7-19 
19-60 


0-60 


SOIL SURVEY 
TABLE 11.—F/ngineering properties 
Classification 
USDA texture 
Unified AASHTO 
Loamy sand 222-225-225 4 -o ee A-2-4, A-1-B 
Sand, loamy sand ~------~------~----~---- SP-SM, SM, A-3, A-2-4, 
SM-SC A-1-B 
Unweathered bedrock. 
Sandy loam 2 -2-2---<.2----s265-4-6-o SM A-2, A-4 
1 ee eee eee renee SM, SP-SM A-2, A-3 
Unweathered bedrock. 
Sandy loam 2.222.) 42 nce SM,SC,SM-SC | A-2 
Sandy: loam)-22<222-3400 2 oo oe SM,SC,SM-SC | A-2 
Loam, sandy loam, sandy clay loam ~----_-- SM-SC, CL A-2, A-4, A+6 
Sandy loam 220-22 oe ee SM, SC, SM-SC = 
Silt loa :2n ost os i eee ee ML, CL, CL-ML | A-4 
Sandy loam, sandy clay loam ~----------_-_ ,CL A-4, A-6 
Sand and gravel _._-----_-__--_----------- SP, a SP-SM, | A-1, A-2-4 
Variable. 
Silt: lod) ooo oe et oe eee ML, CL, CL-ML | A-4 
Clay, silty clay, silty clay loam ~----------_ CL, CH A-7 
Clay, silty clay, silty clay loam ~----------- CL, CH A-6, A-7 
Silty elay loam ~----------------_---_----_ CL, CH A-7 
Clay, silty clay, silty clay loam —~------_---- CL, CH A-7 
Clay, silty clay, silty clay loam _-.-------- CL, CH A-6, A~7 
Sandy loam s<sst22s2520 020 CS SM, ML, SC, CL | A-2-4, A-4 
Gravelly coarse sand, coarse sand, SP-SM, SP, SW, | A-1, A-3 
gravelly sand. SW-SM 
Silf-loam: =2enceos en eS eee ML, CL, CL-ML | A-4 
Silty clay loam, silty clay, clay ----_------- CL, CH A-6, A-7 
Loam, clay loam, gravelly loam ~_~--------- CL, CL-ML A-4, A-6 
Weathered bedrock. 
WhoaMm). 3200552250225 s2cs oso oo ess ML A-4 
Clay loam, silty clay loam, silty clay -------- cL A-7 
Unweathered bedrock. 
SM, ML,SC,CL | A-2-4, A-4 
Loam, fine sandy loam, sandy loam ~___ SM, ML, CL,SC | A-2-4, A-4, 
A-6, A-2-6 
Loam, fine sandy loam, sandy loam —----_--_ SM,ML, CL,SC | A-2-4, A-4 
A-6, A-2-6 
Unweathered bedrock. 
Silt loam. 2-25 s2so-so loo ss aos eos Seee ee ML, CL-ML A-4 
Silty clay, silty clay loam, clay -----------__ CH, CL A-6, A-7 
Silty clay, silty clay loam, clay —--.--_-_~___ CH, CL A-6, A~7 
Loamy SONG go pe SM A~2-—4 
Sand, loamy sand ______-___---_-__-~_-..- SP-SM, SM A-2-4 
Clay, silty clay -------.-------_---------_ A-7 
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ooo ooo 


0-10 
10-30 


ooo 


0-8 


0-8 


95-100 
95-100 


95-100 
90-100 
90-100 


95-100 
90-100 
90-100 


85-95 
50-90 


100 
95-100 
80-100 


100 
100 


90-95 
90-95 


90-95 


100 
90-100 
90-100 


95-100 
95-100 
100 


95-100 
90-100 
90-100 


95-100 
90-100 
90-100 


80-95 
40-85 


100 
95-100 
80-100 


100 
100 


85-95 
85-95 


85-95 


100 
90-100 
90-100 


95-100 
95-100 
100 


90-100 


101 


Plasticity 
index 


NP-5 
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TABLE 11.—Hngineering properties 


Classification 
Soil name and map symbol Depth USDA texture 
Unified AASHTO 
In 
Markey: 
Mk ia nee ee eee ee ee 0-28 | Sapric material -------_-_---------_--____-_ Pt A-8 
28-60 | Sand, loamy sand ____-------------------- SP, SM A-2, A-8 
Namur: 
NaB, NaG@ s2s2n.0-- 9-5-2 5-= 0-8 0am cas ee ee ML A-4 
8-60 | Weathered bedrock. 
Namur Variant: 
ean nce a ney eran 5 Whee Soe ee nt cee ee ML aa 
5-9 | Very fine sandy loam ~___---.-------______ ML, CL-ML A-4 
9-60 | Unweathered bedrock. 
Omena: 
Om8, OmC, OmD __------------ 0-10 | Sandy loam ~~------_-.---------_--~-----.- SM,SC,SM-SC | A-2-4 
10-17 | Sandy clay loam, sandy loam, clay loam —~~-__ A-6 
17-60 | Sandy loam ________-__--______-_-_--------- SM,S8C,SM-SC | A-2-4 
Omena Variant: 
Ovi) wetecenc oe oe 0-7 Sandy loam —_____._---...---------_-_--- SM A-2, A-4 
7-15 | Fine sandy loam, sandy loam, loam —-----~_ SM, ML, SM-SC, | A-4, A-2 
CL-ML 
15-60 | Fine sandy loam, sandy loam ~-.--.-----~_- A-4, A-2 
Omro: 
Cee a ee ee 0=6. | Silt loam 22-222 -ce 2 sete eee eel CL, CL-ML A-4 
6-30 | Clay, silty clay ---_-.-----_-----_____-__-- CH A-T 
80-60 | Loam, gravelly sandy loam, fine sandy loam__| SM, SM-SC, ML,| A~4, A-2 
CL-ML 
Pineonning: 
Pity cesar Se ee 0-6 | Loamy fine sand __-.-.---------------_.--- A-2-4 
6-80 | Sand, loamy sand ~--_-----_--------_-_---- SP-SM, SM A-8, A-2-4 
30-60 | Clay, sandy clay ------------------------- CH, CL A-T 
P 
ait 2 2 tt Sh ee 0-12 | Silty clay loam ~_---------_----------_--_-- CL, CH A-7 
12-29 | Silty clay, silty clay loam, clay ~----------- CL, CH A-7, A-6 
29-60 | Clay, silty clay ---.--------------_-_----~__ CL, CH A-17, A-6 
Rock outcrop: 
Ra, 
N 
Rb pes ait reser iat it alt! 058: || eam: s2s.css beets ee ML A-4 
8 Weathered bedrock. 
Rondeau: 
Rn pa eee eee ee eee ee 0-26 | Sapric material --_--___---------_-_-~---- Pt A-8 
26-60) | Marl. 22 ee OH, MH A-8, A-5 
R : 
RoB, RoC soe bel ekee ee cease 0-6. | Fine sand: ..-2---- 0+ cs SP-SM, SM A-2-4, A-3 
6-27 | Fine SP, SP-SM A-8, A-2-4 
27-60 | Fine SP, SP-SM A-3 
1RpC, 7RpD: 
Ro fioseceees te 0-6 | Fine SP-SM, SM A-2-4, A-8 
ll 6-27 | Fine SP, SP-SM ‘AL3, A2-4 
27-60 | Fine SP, SP-SM A-3 
Shi arb 2 noo sockets 0-7 | Fine sand ~---.--------------------~----- SP, SM A-2 
lee 7-24 | Fine sand, very fine sand -_--_-__-__--___-- SP, SM A-2 
24-60 | Fine sand ~--------_-_--_--_---______---- SP, SM A-2 
Bi abet 0-6 | Fi SP-SM, SM A-2-4, A-8 
sseau part --------_-__—- — ine SM, -2-4, A- 
peur 6-27 | Fine SP, SP_SM ‘A-8, A-2-4 
27-60 | Fine SP, SP-SM _ 
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Fragments 
>8 inches 
4 10 
Pet 
0 100 90-100 
0-5 90-100 90-100 
0 100 100 
0 100 100 
0-10 90-100 85-100 
0-15 85-100 80-100 
5-20 80-95 80-90 
0 100 100 
0-1 95-100 95-100 
0-5 85-95 85-95 
0 95-100 95-100 
0-3 90-100 90-100 
0-10 65-90 65-90 
0 100 95-100 
0 100 95-100 
0 100 95-100 
0 100 100 
0 90-100 90-100 
0-5 90-100 90-100 
0-5 90-100 90-100 
OQ ee Ro a omens 
0 100 95-100 
0 100 100 
0 100 100 
0 100 100 
0 100 100 
0 100 100 
0 100 100 
0 100 100 
0 95-100 95-100 
0 95-100 95-100 
0 100 100 
0 100 100 
0 100 100 


40 


60-75 


85-100 


85-95 
85-95 


55-65 
70-90 
55-65 


60-70 
65-90 


65-80 


85-100 
85-95 
45-85 


50-75 
50-75 
90-100 


90-100 
90-100 
90-100 


85-100 


Liquid Plasticity 
limit index 
200 
Pet 
0220) | see NP 
60-90 20-30 NP-5 
60-75 20-30 1-5 
50-65 10-19 1-5 
25-35 12-25 2-9 
36-65 25-30 12-16 
25-35 15-25 2-8 
30-40 10-19 1-4 
30-70 <20 2-6 
80-50 [L_____________-- NP 
65-90 20-80 5-10 
80-90 70-79 45-50 
30-65 <20 NP-7 
NP 
NP 
75-95 40-60 25-35 
75-95 45-55 25-385 
75-95 45-70 80-45 
80-100 80-55 15-45 
60-90 20-30 NP-5 
wee eee nan 55 - == NP 
60-80 50-90 NP-10 
Ce NP 
a2 [esc NP 
0-10) jeeeeteeee loses NP 
5-35 [-------------_ NP 
ae ee NP 
OR10) [oe eee NP 
6-35) |oeeeedceeec sees NP 
B00. | ee oes NP 
pays ag Sees eee ae eee NP 
5-385 |-------__--____ NP 
Ba25 | [isa NP 
O=10" ee ecu eee NP 
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TABLE 11.—F/ngineering properties 
Classification 
Soil name and map symbol Depth USDA texture 
Unified AASHTO 
In 
Deford part .o----oscuscen- 0-4 Loamy fine sand —<—..-.---a-soce-nnnecnnn= SM A-2-4 
4-60 | Fine sand, very fine sand, loamy fine sand __| SM A-2-4 
Saprists: 
Saree ee A 0-60 | Sapric material _--_-______________________. PE, het eons 
Sisson: 
SnA\. SND eee ese oe ee 0-18 | Fine sandy loam —_-----_----__-_-----_--_ SM, ML,SC,CL | A-4 
18-33 | Silt loam, very fine sandy loam ~_-----.--_- CL-ML, CL A-4, A-6 
83-60 | Stratified silt loam to fine sand ~--------_.. ML, CL-ML A-4 
Solona 
SoA: cite seenee teste peceeusceg 0=12" | Leam. 222552. 2sc5- = oS se cent ML, CL, CL-ML | A-4 
12-18 | Loam, silt loam, sandy loam ~-_------_-_---__ ary a A-2, A-4 
18-27 | Clay loam, loam, sandy loam ~------__--_-_ CL, SC A-6 
27-60 | Loam, sandy loam ~----------------------_ ML, CL, SM, SC | A-2, A-4, A-6 
Suamico: 
SU, Soe ee Le ee 0-33 | Sapric material _-_____._._.___.-_----.--_--- t A-8 
83-60 | Silty clay, clay, clay loam ~---------------_ CL, CH A-7 
Summerville: 
SvA, SvB, SvC, SvD -------.------ 0-12) || “Loam: 2252222. .s os ots eee CL, ML, CL-ML 
12-15 | Fine sandy loam, angular cobbly fine SM, SC, CL,ML | A-2-4, A-4 
sandy loam, angular cobbly sandy loam. 
15-60 | Unweathered bedrock. 
Udipsamments: 
Wl ie See Soe 0-60: | ‘Said | oo 2sesesecsscsehacsccecee eset een SP,SM,SP-SM | A-2, A-3 
Udorthents: 
UGiSe 2 to ee Soe, 0-60 | Cobbly gravel ----_.-.-------------------- GP, GP-GM A-1 
Wainola: 
WS nnecie ecco ee enoseesen 0-5 Loamy fine sand _.__.___________._----__. SM A-2-4 
5-30 | Fine sand, loamy fine sand ~----------_-_-_ SM A-2-—4 
80-60 | Fine sand, loamy fine sand ~--_-.._-_-.---- SM A-2-4 
Yahara 
YaArscetssssacsesasesceseesece 0-17 | Fine sandy loam —~_--_.-----_------------_ ML, CL-ML, A-4 
SM, SM-SC 
17-60 | Stratified fine sand to silt loam —---__--_____ ML A-4 
Yahara Variant: 
Ni ete hee ees e eu 0-9 Silt loam ses ss so ee eb ML, CL-ML A-4 
9-23 | Silt loam, very fine sandy loam __.__________ CL, CL-ML A-4 
23-42 | Stratified silt to very fine sand ____________ ML, SM, A-4 
CL-ML, 
SM-SC 
42-60 | Stratified silt to silty clay loam —-__________ CL A-4, A-6 


1This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and 


behavior of the whole mapping unit. 


Texture is described in table 11 in standard terms 
used by the United States Department of Agriculture. 
These terms are defined according to percentages of 
sand, silt, and clay in soil material that is less than 2 
millimeters in diameter. “Loam,” for example, is soil 
material that is 7 to 27 percent clay, 28 to 50 percent 
silt, and less than 52 percent sand. If a soil contains 
gravel or other particles coarser than sand, an appro- 
priate modifier is added, for example, “gravelly loam.” 


Other texture terms used by USDA are defined in the 
Glossary. 

The two systems commonly used in classifying soils 
for engineering use are the Unified soil classification - 
system and the American Association of State High- 
way and Transportation Officials soil classification sys- 
tem (AASHTO). In table 11 soils in the survey area 
are classified according to both systems. 

The Unified system classifies soils according to prop- 
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Fragments Liquid Plasticity 
>8 inches limit index 
4 10 40 200 
Pet Pet 
0 100 95-100 65-80 NP 
0 100 95-100 50-80 NP 
0 
0 100 100 15-95 40-15 20-40 2-10 
0 100 100 90-100 60-90 14-36 5-18 
0 100 95-100 75-90 75-90 20-40 NP-10 
0 90-100 85-100 75-85 60-80 20-80 1-10 
0-1 90-100 85-95 60-85 80-80 20-80 5-10 
0-3 90-100 85-100 75-95 40-65 25-85 10-20 
0-5 85-95 80-90 70-85 80-60 <24 NP-12 
0° 
0 100 100 90-100 70-95 40-60 25-85 
0=50 95-100 95-100 85-95 60-75 <30 NP-10 
0-50 95-100 95-100 55-85 25-55 <30 NP-10 
0 100 100 50-70 5-15 |---------- NP 
20-385 40-65 40-60 15~25 1-10) |---- NP 
0 100 95-100 55-80 20285 . |eceectesec eee NP 
0 100 95-100 50-80 i NP 
0 100 95-100 50-80 15-85 9 [_--______-______. NP 
0 100 100 10-95 40-65 <30 NP-5 
0 100 100 80-100: 40-95 |_---_____-______ NP 
0 100 100 90-100 70-90 20-30 2-7 
0 100 100 85-100 50-90 20-29 5-10 
0 100 100 75-100 35-10 <20 NP-5 
0 100 100 95-100 85-100 25-40 10-20 


erties that affect their use as construction materials 
(2). Soils are classified according to grain-size distri- 
bution of the fraction less than 3 inches in diameter, 
plasticity index, liquid limit, and organic-matter con- 
tent. Soils are grouped into 15 classes—eight classes of 
coarse-grained soils, identified as GW, GP, GM, GC, 
SW, SP, SM, and SC; six classes of fine-grained soils, 
identified as ML, CL, OL, MH, CH, and OH; and one 
class of highly organic soils, identified as Pt. Soils on 


the borderline between two classes have a dual classi- 
fication symbol, for example CL-ML. 

The AASHTO system classifies soils according to 
those properties that affect their use in highway con- 
struction and maintenance (1). In this system a 
mineral soil is classified as one of seven basic groups 
ranging from A-1 through A-T7 on the basis of grain- 
size distribution, liquid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in con- 
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tent of fines. At the other extreme, in group A~7, are 
fine grained soils. Highly organic soils are classified as 
A-8 on the basis of visual inspection. 

When laboratory data are available, the A-1, A-2, 
and A-7 groups are further classified as follows: 
A-1-a, A-1-b, A-2-4, A-2-5, A-2-6, A-2-7, A-T-5, 
and A-7-6. As an additional refinement, the desirabil- 
ity of soils as subgrade material can be indicated by 
a group index number. These numbers range from 0 for 
the best subgrade material to 20 or more for the poor- 
est. The AASHTO classification for soils tested in the 
survey area, with group index numbers in parentheses, 
is given in table 14. The estimated classification, with- 
out group index numbers, is given in table 11. Also in 
table 11 the percentage, by weight, of cobbles or the 
rock fragments more than 3 inches in diameter are 
estimated for each major horizon. These estimates are 
determined largely by observing volume percentage in 
the field and then converting it, by formula, to weight 
percentage. ; : 

Percentage of the soil material less than 3 inches in 
diameter that passes each of four standard sieves is 
estimated for each major horizon. The estimates are 
based on tests of soils that were sampled in the survey 
area and in nearby areas and on field estimates from 
many borings made during the survey. 

Liquid limit and plasticity index indicate the effect 
of water on the strength and consistency of soil. These 
indexes are used in both the Unified and AASHTO 
systems. They are also used as indicators in making 
general predictions of soil behavior. : 

Range in liquid limit and plasticity index are esti- 
mated on the basis of test data from the survey area 
or from nearby areas and on observations of the many 
soil borings made during the survey. 


Physical and chemical properties 


Table 12 shows estimated values for several soil char- 
acteristics and features that affect behavior of soils in 
engineering uses. These estimates are given for each 
major horizon, at the depths indicated, in the represen- 
tative profile of each soil. The estimates are based on 
field observations and on test data for these and similar 
soils. 

Permeability is estimated on the basis of known 
relationships between the soil characteristics observed 
in the field—particularly soil structure, porosity, and 
gradation or texture—that influence the downward 
movement of water in the soil. The estimates are for 
water movement in a vertical direction when the soil 
is saturated. Not considered in the estimates are lateral 
seepage or such transient soil features as plowpans and 
surface crusts. Permeability of the soil is an important 
factor to be considered in the planning and design of 
drainage systems, in evaluating the potential of soils 
for septic tank systems and other waste disposal sys- 
tems, and in many other aspects of land use and man- 
agement. : 

Available water capacity is rated on the basis of soil 
characteristics that influence the ability of the soil to 
hold water and make it available to plants. Important 
characteristics are organic-matter content, soil texture, 
and soil structure. Shallow-rooted plants are not likely 
to use the available water from the deeper soil horizons. 
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Available water capacity is an important factor in the 
choice of plants or crops to be grown and in the design 
of irrigation systems. 

Soil reaction is expressed as range in pH values. The 
range in pH of each major horizon is based on many 
field checks. For many soils, the values have been veri- 
fied by laboratory analyses. Soil reaction is important 
in selecting the crops and ornamental or other plants to 
be grown, in evaluating soil amendments for fertility 
ern stabilization, and in evaluating the corrosivity of 
soils. 

Shrink-swell potential depends mainly on the amount 
and kind of clay in the soil. Laboratory measurements 
of the swelling of undisturbed clods were made for 
many soils. For others it was estimated on the basis of 
the kind of clay and on measurements of similar soils. 
Size of imposed loadings and the magnitude of changes 
in soil moisture content are also important factors that 
influence the swelling of soils. Shrinking and swelling 
of some soils can cause damage to building foundations, 
basement walls, roads, and other structures unless 
special designs are used. A high shrink-swell potential 
indicates that special design and added expense may 
be required if the planned use of the soil will not 
tolerate large volume changes. 

Risk of corrosion, as used in table 12, pertains to 
potential soil-induced chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of corro- 
sion of uncoated steel is related to soil moisture, 
particle-size distribution, total acidity, and electrical 
conductivity of the soil material; and the rate of cor- 
rosion of concrete is based mainly on the sulfate 
content, soil texture, and acidity. Protective measures 
for steel or more resistant concrete help to avoid or 
minimize damage resulting from the corrosion. Instal- 
lations of steel that intersect soil boundaries or soil 
horizons are more susceptible to corrosion than instal- 
lations entirely within one kind of soil or one soil 
horizon, 

Erosion factors are used to predict the erodibility of 
a soil and its tolerance to erosion in relation to specific 
kinds of land use and treatment. The soil erodibility 
factor (K) is a measure of the susceptibility of the soil 
to erosion by water. Soils having the highest K values 
are the most erodible. K values range from 0.10 to 0.64. 
To estimate annual soil loss per acre, the K value of a 
soil is modified by factors representing plant cover, 
grade and length of slope, management practices, and 
climate. The soil-loss tolerance factor (T) is the maxi- 
mum rate of soil erosion, whether from rainfall or soil 
blowing, that can occur without reducing crop produc- 
tion or environmental quality. The rate is expressed in 
tons of soil loss per acre per year. 

Wind erodibility groups are made up of soils that 
have similar properties that affect their resistance to 
soil blowing if cultivated. The groups are used to pre- 
dict the susceptibility of soil to blowing and the amount 
of soil lost as a result of blowing. Soils are grouped 
according to the following distinctions: 


1.—Sands, coarse sands, fine sands, and very fine 
sands. These soils are extremely erodible, 
so vegetation is difficult to establish. They 
are generally not suitable for crops. 

2.—Loamy sands, loamy fine sands, and loamy very 
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fine sands. These soils are very highly 
erodible, but crops can be grown if inten- 
sive measures to control soil blowing are 
used. 

3.—Sandy loams, coarse sandy loams, fine sandy 
loams, and very fine sandy loams. These 
soils are highly erodible, but crops can be 
grown if intensive measures to control 
soil blowing are used. 

4L.—Calcareous loamy soils that are less than 35 
percent clay and more than 5 percent 
finely divided calcium carbonate. These 
soils are erodible, but crops can be grown 
if intensive measures to control soil blow- 
ing are used. 

4,—-Clays, silty clays, clay loams, and silty clay 
loams that are more than 35 percent clay. 
These soils are moderately erodible, but 
crops can be grown if measures to control 
soil blowing are used. 

5.—Loamy soils that are less than 18 percent clay 
and less than 5 percent finely divided 
caleium carbonate and sandy clay loams 
and sandy clays that are less than 5 per- 
cent finely divided calcium carbonate. 
These soils are slightly erodible, but crops 
can be grown if measures to control soil 
blowing are used. 

6.—Loamy soils that are 18 to 35 percent clay and 
less than 5 percent finely divided calcium 
carbonate, except silty clay loams, These 
soils are very slightly erodible, and crops 
can easily be grown. 

7.—Silty clay loams that are less than 35 percent 
clay and less than 5 percent finely divided 
calcium carbonate. These soils are very 
slightly erodible, and crops can easily be 
grown. 

8.—Stony or gravelly soils and other soils not sub- 
ject to soil blowing. 


Soil and water features 


Features that relate to runoff or infiltration of water, 
to flooding, to grading and excavation, and to sub- 
sidence and frost action of each soil are indicated in 
table 13. This information is helpful in planning land 
uses and engineering projects that are likely to be 
affected by the amount of runoff from watersheds, by 
flooding and a seasonal high water table, by the pres- 
ence of bedrock in the upper feet of the soil, by sub- 
sidence, or by frost action. 

Hydrologic groups are used to estimate runoff after 
rainfall. Soil properties that influence the minimum 
rate of infiltration into the bare soil after prolonged 
wetting are depth to water table, water intake rate 
and permeability after prolonged wetting, and depth 
to layers of slowly or very slowly permeable soil. 

Flooding is rated in general terms that describe the 
frequency, duration, and period of the year when 
flooding is most likely. These terms are defined in the 
Glossary. The ratings are based on evidences in the soil 
profile of the effects of flooding, namely thin strata of 
gravel, sand, silt or, in places, clay deposited by flood- 
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water; irregular decrease in organic-matter content 
with increasing depth; absence of distinctive soil 
horizons that form in soils that are not subject to 
flooding; local information about floodwater heights 
and the extent of flooding; and local knowledge that 
relates the unique landscape position of each soil to 
historic floods. 

The generalized description of flood hazards is of 
value in land use planning and provides a valid basis 
for land use restrictions. The soil data are less specific, 
however, than those provided by detailed engineering 
surveys that delineate flood-prone areas at specific flood 
frequency levels. 

A high water table is the highest level of a saturated 
zone more than 6 inches thick in soils for a continuous 
period of more than 2 weeks during most years. The 
depth to a high water table applies to undrained soils. 
Estimates are based mainly on the relationships be- 
tween grayish colors or mottles in the soil and the 
depth to free water observed during the course of the 
soil survey. Indicated are the depth to the high water 
table; the kind of water table, whether perched, arte- 
sian, or the upper part of the ground water table; and 
the months of the year that the high water commonly 
is present. Only those saturated zones above a depth 
of 5 or 6 feet are indicated. 

Information about the high water table helps in 
assessing the need for specially designed foundations, 
for specific kinds of drainage systems, and for footing 
drains to insure dry basements. Such information is 
also needed to decide whether or not to construct base- 
ments and to determine how septic tank absorption 
fields and other underground installations will func- 
tion. Also, a high water table affects ease of excavation. 

Depth to bedrock is shown for all soils that are 
underlain by bedrock at a depth of 5 feet or less. For 
many soils, limited ranges in depth to bedrock are a 
part of the definition of the soil series. The depths 
shown are based on measurements made in many soil 
borings and other observations during the soil mapping. 
The kind of bedrock and its relative hardness as related 
to ease of excavation is also shown. Rippable bedrock 
can be excavated with a single-tooth ripping attach- 
ment on a 200-horsepower tractor, but hard bedrock 
generally requires blasting. 

Subsidence is the settlement of organic soils or of 
soils containing semifiuid layers. Initial subsidence 
generally results from local drainage. Total subsidence 
is initial subsidence plus the slow lowering of elevation 
through a period of several years because of oxidation 
or compression of organic material. 

Potential frost action refers to the likelihood of 
damage to pavements and other structures by frost 
heaving and low soil strength after thawing. Frost 
action is defined as freezing temperatures in the soil 
and movement of soil moisture into the freezing zone, 
which causes the formation of ice lenses. Soil texture, 
temperature, moisture content, porosity, permeability, 
and organic-matter content are the most important soil 
properties that affect frost action. It is assumed that 
the soil is not covered by insulating vegetation or 
snow and is not artificially drained. Silty and clayey 
soils that have a high water table in winter are most 
susceptible to frost action. Well drained, very gravelly 
or sandy soils are the least susceptible. 
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TABLE 12.—Physical and chemical 


[The symbol < means less than; > means greater than. The erosion tolerance factor 


Available water . : 
capacity Soil reaction 


Permeability 


Depth 


Soil name and map symbol 


pH 


Infin 


Infhr 


In 
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0.06-0.10 
0.08-0.12 
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0.05-0.10 
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properties of soils 


(T) is for the entire profile. Absence of an entry means data were not estimated] 
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Risk of corrosion Erosion factors 
Shrink-swell potential 
Uncoated steel Concrete K T 

LOW. ectebeceeeen ee WOW 2eage se Be Moderate 0.15 4 
OW! ase a ee eee WOW, Ss oe ee cbae Moderate 0.15 
Wgh: eon nse encase Soe High: seeeboseedeesce ss WOW Seen ecde le teacseneasS 0.32 
Very low a-c-0. oi ccccence TOW? foes. 3 ee oe cee LOW sasas- soos Senee desea 0.17 2 
Very low 222-5.5202 265503 VOW aoe se ee TOW! oss oe ee 0.10 
TOW ieee ei eles PGK e nee et eos DO a ee i ele eee 
Moderate -__-___.-_---------- HGH coche be es LOW \ cavenee sen eee eee ee els, 
DOW wnxeciceeckccete ces LL] eee ce ee eee nee ma Lae ene Teen ene ee ee: eee ae — 
LOW 2222s 5 os os Moderate ~_-.--------------- OW! sete 0.28 4-8 
IhOW. iz Secceoee ee ae Moderate ----.-------------- TOW 2oteneateweseoaoool oe 0.28 
Moderate ~---_--------~-+----- Moderate 22s eee ee cee GOW xncesesseet eco es 0.28 
ow: aceasta Moderate ~---_-------------- LOW ‘ase 36a 0.28 
POW o2eceecasaseeeceseetes Moderate ~------------------ GOW tate set os lee ee ee 
Modérate. 2. os ens Moderate ~-_-.---------.--- LOW) sehen eee eS Se ete 
Oy ee tet Sloe Moderate _-____----_-_-----_ OW es eet ein et een el eels 
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DOW 22d ch ee ee LOW accesso cel wie sees Moderate ~_.__-.-_---.-----_ 0.17 4-3 
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LOW? coe LOW sagen ses cche ee TOW? ate ee ae! 0:10 
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erodibility 
group 


110 


Soil name and map symbol Depth 
In 
Duel Variant: 
5 ota ene ene 0-9 
9-82 
82-60 
Emmet: 
EmA, EmB, EmC2, EmD2, EmE ---~----- 0-9 
9-24 
24-34 
34-60 
Fabi 
ee 0-7 
7-19 
19-60 
Fl ents: 
Oe eee 0-60 
Gravel pits: 
Gp. 
Kewaunee: 
hA, KhB, KhO2 ----------~.-----.-. 0-12 
: 12-28 
28-60 
3 Sessesnua hese seuss oe sas 0-8 
i 8-20 
20-60 
Kiva: 
Kin. 2estacsce ee ene soe ee! 0-18 
al 18-60 
Kolberg: 
KoA; KB. KoG2: 22.2 8 
33-38 
388-60 
Kolberg Variant: 
KVB,. KVG2 poe tee a 0-8 
eal 8-18 
18-60 
Longrie: 
oA, EOB, LOC: awaieeeseacsconeesue) ‘ee 
23-30 
30-60 
Manawa 
Bere he ce seeeecee eee 0-12 
Deere ra 12-98 
28-60 
Manistee: 
cide eee 0-8 
MeB acenens-ese= od 
34-60 
‘k 
ut = oot po a od eel ee 0-28 
28-60 
Namur: 
NaBi N&@: Seewe.. Gece eee 0-8 
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Permeability 


Infhr 


TABLE 12.—Physical and chemical 


Available water 


Soil reaction 


capacity 
Infin pH 

0.18-0.15 6.6-7.8 
0,06-0.08 6.6-7.8 
0.12-0.15 6.1-6.5 
0.08-0,12 7.4-8.4 
0.11-0.18 6.6-7.8 
0.08-0.12 T.4~8.4 . 
0,16-0,22 5.6-7.3 
0,.15-0.18 5.6-7.3 
0.02-0.04 7.9-8.4 
0.20-0.24 5.6-7.3 
0.09-0.13 5.6-7.8 
0.08-0.20 7A-8.4 
0,.21-0.23 5.6-7.3 
0.09-0.13 5.6-7.8 
0.08-0.20 7.4-8.4 
0.08-0.18 6.1-7.8 
0.02-0.04 7.9-8.4 
0.20-0.24 5.67, 
0.09-0.20 6.6-7.8 
0.15-0.19 6.6-7.8 
0.20-0.22 6.6-7.8 
0.11-0,20 6.6-7.8 
0.10-0.20 5.6-7.3 
0.09-0.19 5.6-7.3 
0.08-0.18 6.6-8.4 
0.21-0.23 6.6-7.8 
0.09-0.20 6.1-8.4 
0.08-0.20 7.9-8.4 
0.10-0,12 5.1-6.5 
0.06-0.10 5.1-7.3 
0.08-0.12 5.6-8.4 
0.35--0.45 5.6-7.8 
0.03-0.08 6.1-8.4 
0.20-0.24 6.1-7.8 
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properties of soils—Continued 


Shrink-swell potential 


Very low 
Very low 


Low 


Risk of corrosion 


Uncoated steel 


Moderate 
Moderate 
Low 


Concrete 


Moderate 
Moderate 
Low 


Low 
Moderate 
Moderate 


Moderate 
Moderate 
Moderate 


Low 


Low 
Moderate 


Moderate 


Moderate 
Moderate 


Low 
Moderate 
Moderate 


Moderate 
Moderate 
Moderate 


Moderate 
Moderate 
Moderate 


Moderate 
Moderate 
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Erosion factors 


Wind 
erodibility 
K 7 group 

Pe ate hs 3 
0.20 5-4 3 
0.32 
0.382 
0.82 
0.28 3-2 5 
0.20 
0.10 

ee ee hart as eee 5 
0.87 3 5 
0.37 
0.87 
0.87 3 4 
0.387 
0.387 
0.24 3-2 3 
0.10 
0.43 3-2 5 
0.32 
0.82 
0.82 2 5 
0.32 
0.82 4-3 3 
0.382 
0.32 
0.387 3-2 5 
0.87 
0.37 
0.17 4-3 2 
0.17 
0.32 

Setar sea esas 8 
0.37 1 5 
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properties of soils—Continued 


Risk of corrosion Erosion factors Wind 
Shrink-swell potential al srodibility 
Uncoated steel Concrete K T group 
Seceeb sce elceee thes Moderate ones) h0W ae ees | ne el 5 
RIES an a ae eee Moderate __-____-_-_----------| Low ~~~ -------_-_-_-------_}--_______- 
ee ee WOW? Sees te eee eeoss|, LOW i 0.24 5-4 8 
Bee eae esos eae one HOW! oo ee eecenewowe| LOW Liaseescesssesatesccus 0.82 
Gwen ecaseeacee eas LOW -nsesose seen ono noeu-| TOW acencnaen see ceetcckace 0.82 
oe A ee se Moderate: .-222-s2ssss55s55—4)| Jhow 2 ceo sk ee ee cece 0.20 5 3 
Sect tee Moderate ___.___-__.-_-_-_-_--| Low ~_-_-_--_--_-____ 0.20 
Seber en ied ear emer ae Moderate ----_-_-____-.----_]| Low ~---_~----_-_-_--._---. 0.20 
FS vepe eee a ee a een Moderate: 55 +.o--2 see cce| LOW eae eco 0.48 3-2 5 
fee ee Beta NN ca ie oa ae || OW ck ee ee 0.82 
I ASS Rain Gain Aa aer ene High. 22220022 See | TOW a2 ee oe eas 
St eh aie High, 22252 ta! (MOderate:. con 2 2 oe oes a 2 
Pe eelesseeos eet S Hiph* canes ot seoecovess sec} LOW = sens Se eo ee Lec ccecs) 
Beieossceeies eee High, 2c cesses oh ccc ace|| LOW asacecen ee accec sewed bocce soca 
Moderate .--.-.----.-.__-._ Fgh: oe pete eo LOW .asese ose ssicn oe ene eel 0.87 8-2 q 
Moderate: 222262. on |S Ed Ope ee a De ee Oe DOW Sees 0.37 
Moderate __________------_-- High, 622s. 2 eo LOW essen eee 


ea Geuscsocecebeeen aw || Moderate uno ao cee eto Low 240s eh ae See eee 5 
8 
See ette a tees how toe | SAI oe 0.15 1 
po ee ele Rrra terrae Sea Low: 22222--+--i5sses2---5.-| Moderate 222. =. saunas 0.15 
eee eet Low -------.--—_.-.---..---| Moderate ~.-..._---.----_-__ 0.15 
Very low _--.--_---_____-___ LOW! 222eec2-52 0423-652 52-4 High —~—..------~--..---..+ 0.15 5 1 
Very low <-3222-22230 LOW ital eee Moderate —-..-.--_--______-_ 0.15 
Very low ---.---_-____-_-.-- LOW 2acccccnncsceusncnetone Moderate ~_....--.-.__.__... 0.15 
0.15 5 1 
0.15 
0.15 
Very low _.--.-------______- Low __----_-----_-_-___-_-- High ~_______________.-____ 0.15 5 1 
Very low Moderate —-.-___._________._ 0.15 
Very low Moderate —-_-_-_-.._.-__-___ 0.15 
Very low Moderate .-30 oo ee | coe ed 2 
Very low OW” See sa a eb a 
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TABLE 12.—Physical and chemical 
Soil name and map symbol Depth Permeability Available water Soil reaction 
capacity 
In Infhr Infin pH 
Sisson: 
SA; SHB cieteetewe ete 0-13 0.6-2.0 0.16-0.24 6.1-7.8 
18-88 0.6-2.0 0.18—0.22 6.1-7.8 
338-60 0.6-2.0 0,12-0,22 7A-8.4 
Solona 
SOA. Mee toa bee ae eee eee 0-12 0.6-2.0 0.20-0.24 6.6-7.8 
12-18 0.6-2.0 0.12-0.22 6.6-7.8 
18-27 0.6-2.0 0.12-0.19 7.4-7.8 
27-60 0.6-2.0 0.11-0.19 74-78 
Suamico: 
OU ane ee eee’ 0-33 2.0-6.0 0.85-0.45 6.0-7.8 
83-60 <0.06 0.08-0.20 6.6-8.4 
Summerville: 
SVA, SvB, SvC, SVD ----_-.--.------- 0-12 0.6-2.0 0.18-0.22 7.48.4 
12-15 0.6-2.0 0.06-0.16 TA-BA 
15-60 
Udipsamments: 
Udo oka ee Sele 0-60 6.0-20 0.06-0.08 5.1-6.5 
Udorthents: 
a ee 0-60 >20 0.02~0.04 |-_---_________ 
Wainola: 
WW i este ra ee 0-5 6.0-20 0.10-0.12 5.1-6.5 
5-30 6.0-20 0.06-0.11 5.1-6.5 
30-60 6.0-20 0.05—0.07 5.6-6.5 
Yahara 
aA, Saeccs ee eee 0-17 0.6~2.0 0,15-0.22 6.6-7.8 
17-60 0.6-2.0 0.14-0.16 79-84 
Yahara Variant: 
ea an NII ee TON RESN eae 0-9 0.6-2.0 0.22-0.24 6.6-7.8 | 
9-23 0.6-2.0 0,17-0.22 6.6-7.8 
238-42 0.6-2.0 0.11-0.22 6.6-7.8 
42-60 0.6-2.0 0.18-0.22 7.4-8.4 


1This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and 


behavior of the whole mapping unit. 


Engineering test data 


The results of analyses of engineering properties 
of several representative soils of the survey area are 
given in table 14 (See page 122). 

The data. presented are for soil samples that were 
collected from carefully selected sites. The soil profiles 
sampled are representative of the series discussed in 
“Descriptions of the soils.” The soil samples were 
analyzed by the Wisconsin Department of Transporta- 
tion, Division of Highways. 

The methods that were used in obtaining the data 
are listed by code in the next paragraph. Most of the 
codes, in parentheses, refer to the methods codes as- 
signed by the American Association of State Highway 
and Transportation Officials (1). The codes for shrink- 
age and the Unified classification are those assigned by 
the American Society for Testing and Materials (2). 


The methods and codes are AASHTO classification 
(M-145-66) ; Unified classification (D-2487-66T) ; 
mechanical analysis (T88-57) ; liquid limit (T89-60) ; 
plasticity index (T98-56); and moisture-density, 
method A (T99-57). 


Formation of the soils 


This section discusses factors that have affected the 
formation of soils in Door County. The soil series 
represented in this county and a representative profile 
for each series are described in the section ‘“Descrip- 
tions of the soils.” 

Soil is produced by soil-forming processes that act 
on materials deposited or accumulated by geologic 
agencies. The characteristic of the soil at any given 
point are determined by (1) the climate under which 
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Risk of corrosion 


Shrink-swell potential 
Uncoated steel 


DOW Accsestvecetsroceseslus LOW? sane sober see 
LOW? 222220 st LOW 2th 222 eee 
WOW -s2escscseeeeeSonceceses Low: iseersseces Sacces ets 
DOW" aerein SeStar ecole eu Bieh s22 eck ee cbecoes cu 
How? wenisosssesscesSsassesl High, sescesssoostecesseeses 
MiOW aa i a se a reeds 
LOW ctiwwentemescewoedosces: High. nel eee ce eke cecs! 
/ Moderate 
Very low ______--____-_--_-- WoW) 22s oe es! 
Very low 3-2-5562. -o3 st LOW? seseneebeeeeeeeescecene 
Very low ~-------_-------_-- LOW eee ee ae 
Very low oe 2252 oe ee ee 
OW eS eho LOW?.o2shelcccessccocec=o 3 
TOW ees Sacettesteneeomel LOW ceiiceencane commen 
VOW? fesse a ie OW. 2 eo en cess 
WOW save eto ees be Moderate __--_---.---------- 
TOW" Soecess nesses eccccsas Moderate _...--..-.-2-= 
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Erosion factors 


Wind 
erodibility 
Concrete K T sroup 

OW tents oe 0.20 5-4 3 
WGOWe asd 0.382 
hOW* ses ccere eee sess ese 0.82 
Low 5 
Low 
Low 
Low 
Moderate 8 
Low 
WOW ooo ae 0.24 2 5 
LOW) eet eoe Soe 0.24 
High ~--~---.-------------- 0.15 5 1 
ca rac 0.10 5 8 
Moderate ---__-.-..--------- 0.15 5 2 
Moderate -_--_-----_--_----_ 0.15 
Moderate ~--._----._-------_ 0.15 
LOW csncheee esos se ne ee 0.82 5 8 
OW nacre week ee 0.43 

5 


the soil material has accumulated and existed since 
accumulation; (2) the plants and animals on and in the 
soil; (3) the relief, or lay of the land; (4) the physical 
and mineralogical composition of the parent material; 
and (5) the length of time the forces of soil formation 
have acted on the soil material. 

Climate and plants and animals, chiefly plants, are 
active factors in soil formiation. They act on the parent 
material that has accumulated through the weathering 
of rocks and slowly change it to a natural body that has 
genetically related horizons. 

The five factors of soil formation are so closely inter- 
related in their effects on the soil that few generaliza- 
tions can be made regarding the effect of any one 
factor unless conditions are specified for the other four. 
Many of the processes of soil development are still 
unknown. 


Climate 


Climate greatly influences the formation of soils 
because it not only affects the weathering processes, 
but also determines the kinds of plants and animals in 
an area and controls the rate of plant growth. Door 
County has a cool, humid, continental type of climate 
in which temperature varies greatly from summer 
to winter. During winter the soil-forming processes 
are largely inactive, although some alternate freezing 
and thawing continue. 


Plants and animals 


Plants and animals affect the formation of soil by 
providing organic matter and by transferring plant 
nutrients from the lower layers of the soil to the upper 
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TABLE 18.—Soil and 


[Absence of an entry indicates the feature is not a concern. See text for descriptions of symbols and 


Soil name and map symbol 


AX seodeteesssesleseseesse=- 


Beaches: 
Be. 


Bonduel: 
Bil ee eer See 
Bo: ae eee eee eae 


Bonduel Wet Variant: 
Bp Heo oe eee as 


Boyer: 
BrB,. BG; BrD: 2 nsosesenaanees 


Carbondale: 
Ca: Sac cecs Gece sete ees 


Casco: 


DO cates eee erinieiatari 


Emmet: 


Pe Seeerertin ete ee ntietatens 


Gravel pits: 
Gp. 


Kewaunee: 
KhA, KhB, KhC2, KkD3 ~---.--__ 


Kiva: 
KmB) Km@ 222 eo 


Kolberg: 
KoA, KoB, KoC2 ..--_----_---- 


Hydro- 
logic 
group 


Flooding 


Frequency Duration Months 


Rrequent, <2 2=2.5%..22 54 Long ~----------_~---___ Nov-May —~----------_-_._ 
Frequent ~---_-.-.-.-_-- Long ~_-.--___-____-____ Nov-May —-.--~---_______ 


Frequent ~---.---------- Brief ~------.----. Mar-Apr —-____.-._-______ 


Frequent ~----.--..----- Very long ~---------~--- Mar-Noy ~____--_________ 
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water features 


such terms as “rare,” “brief,” and “perched.” The symbol < means less than; > means greater than] 


High water table Bedrock Subsidence Potential 
frost 
Depth Hardness Total action 
oe ee eS ae on es ie ee 

-----------| Nov-May ~---------.- >60 }|-----------------__---_-_|____________| Moderate. 
Sree acne se eeoese See ee ee soe P60 |-------- 35-3 s ans a-|.--=+.---_-=| Low, 
Suceccesced| Octean, c2sssces--a- 360) fee | | High, 
----------.-| Sep-Jun ~----------. 20-40 | Rippable _--__--_-____~_|__--_____.--| High. 

--------~--| Sep-Jun ------.----- 10-20 | Rippable _.--_-_._-.---_|_________.--] Moderate. 
aoeedJecess|SepsJun. ooo. se 20-40 | Rippable __-____._.__--__]-_-___-_-___| High. 
peter A tee te, BO a es | Low 
---.-..-.--| Sep-May ~~--------.~ PPO0 en So ee eed High 
eee iret ae | ee OD i weet te | Low, 
Apparent ~----------] Nov-Jun ~-----~-~--- BO he 19-22 | High. 
Apparent ~--_.----- Sep-May ~--~-------- 20-51 | Rippable _______________ 15-18 | High. 

Apparent —-.---.--- Jan-May ~------.---- OO! | ee Moderate. 
ered S| et es 20-40 | Rippable _-___-__.-_____]|_____ Low. 

Apparent ~--_--_____ Sep-Jun —-~.-------_ 24-40 | Rippable ---._._.----__|____ Moderate. 

Perea tS ee ee Pe tn TE FE RR ee rca >60 |.--.--_--_-_____-__--_-__|____________] Moderate. 
Sucsteeeeeee|Nov-May 225222222. OD! fee ee Sees ee] igh: 
Sain OO! ie ee | Ph 

eeesenat ates Nov-May -~---------- >60 |---------_----_-__---_-__]____________| Moderate. 
a sn | BOO poo ao bet | Se | Gow 
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TABLE 13.—Soil and 


Soil name and map symbol 


Kolberg Variant: 


KVB,. KvG2 coun tia eeseces 


Longrie: 


Lod, beB, LeC un neee ee eee 


MeB 


INV ates cee See eo eee ees! 


Omena: 


OmB, OmC, Omd nu cennn- nme 


Omena Variant: 


OVE win weeccooneckecneeoees, 


Prt sone loos ses Soe ee ose 


Ra. 


Ri Schnee tak ene oe 


Rousseau: 


Ro). RoC. asascseee eee cose 


TRpC, *RpD: 


Rousseau part _--_-------- 


Shawano part ~------.---- 


*RrB: 


Rousseau part ------------ 


Deford part ---_______-~-- 


Saprists: 


SO ee eee 


Sisson: 


SnA, SAB anensceee cece 


Solona: 


SOA: (eeec eect i co eeotececS 


Hydro- 
logic 
group 


Flooding 


Duration 


Frequency 


Months 


Nov-Apr ------~~-------~- 


Nov-Jun —---------------~- 
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High water table Bedrock Subsidence Potential 
Sa frost 
Months Hardness Total action 
In 
eee arene) lee ae eee Moderate. 
te ee eee ae Moderate. 
letecset Koil te ie High. 
aT aoe I Low. 
25-80 | High. 
Bee eee eee aes Ree oe Moderate. 
ee ee Low. 
ae eens Moderate. 
1.0-3.0 | Apparent ~--.-__---- Sep-May _--.----.-~- OO tsa Covecenhewec salen ceos oes High. 
>8.0 | Apparent —~---------- Nov-May ~-_-----~-- SOOO) poe ee es Se Moderate. 
0-1.0 | Apparent ----------- Dec-May ~------_---- BO i eo ee Moderate. 
0-1.0 | Perched -~----~.----- Nov-Jul ~ ~---------- P60: ose sk ooo ee ee High. 
D610 [se ee Se ee he 5-12 | Hard ~---____---_-_----|_--_-------- Moderate. 
0-1.0 | Apparent —---.._-___' Jan-Dee ~~_-_-_----- OO) ee es 35 | High. 
>2.5 | Apparent ------_---_ Mar-May —___------~ POO fo Soe a Se eee Low. 
>2.5 | Apparent -____-.__-_ Mar-May -.------~-- OOO | a a en) Low 
60 as edesn eee ss soca |e es 700 |s--2335-3 oo se esa ne |e seed Low 
>2.5 | Apparent ~-------__. Mar-May ~ ---------- 200) no ein ee feet Low. 
0-1.0 | Apparent ~_.----____ Jan-May ~--_-------- 260 bess esa se eee Eh Moderate. 
+8-1.0 | Apparent ~--__-.-___ Jan-Dee ~--._--_---- 260 [oat sh ee aoe ee soos kk High. 
oO.) lee a oh |e et ee oe P60) nae eo en te Moderate. 
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Hydro- 
Soil name and map symbol logic 
Sroup Frequency 
Suamico: 
GUase eC ees! D Frequent  ~.._-.-__ 
Summerville: 
SvA, SvB, SvC, SvD ~---~------ Cc None ~~ --__----__. 
Udipsamments: 
Wd ore eee eee A None —~.-------.-- 
Udorthents: 
Wo hes eo ek ee ee None? 22252 cc 
Wainola: 
Wa eeae ease esse A Rare __----_-.---_ 
Yahara 
WAN soca ashe ect B Rave: goons Ss, 
Yahara Variant: 
VWWiseoese a eoose scores eee D Frequent ~---.---. 


SOIL SURVEY 


TABLE 13.—Soil and 


Flooding 


Duration Months 


Very long <1. 2222.-c5-oe5 


Mar-May 


*This mapping unit is made up of two or more dominant kinds of soil. See mapping unit description for the composition and 


behavior of the whole mapping unit. 


layers. They also affect changes in the structure and 
porosity of the soils. 

Forest trees were the original vegetation in the 
survey area. Many of the soils in the central and north- 
ern parts formed under coniferous forest. These soils 
are classified as Spodosols. Some examples are Emmet, 
Longrie, and Rousseau soils. Other soils formed under 
deciduous forest in young calcareous parent material. 
These soils are classified as Alfisols. Some examples are 
Kewaunee, Kolberg, and Omena. 


Relief 


The effects of climate and plants and animals on the 
soil are conditioned by relief. The topography of the 
county ranges from nearly level in large depressions 
to steep on upland moraines. In depressions, runoff is 
slow and internal drainage generally is slow. Soils in 
these areas remain wet and cool. Consequently, they 
develop mottles throughout their profiles, and they 
develop a thick surface layer that is high in organic- 
matter content because decomposition of surface litter 
is slow. Examples are soils in the Angelica, Poygan, 
and Solona series. 

Soils that formed in alluvium are along streams. 
They receive fresh deposits of silt, clay, and sand at a 
rate faster than their horizons can develop, so their 
profiles do not exhibit specific horizons as in older 
soils. Fluvaquents is an example of this kind of soil. 

Typical upland soils are those in the Emmet, Kewau- 
nee, Longrie, and Omena series. Their profiles show 
distinct horizons throughout. On some steep soils, how- 


ever, erosion may remove one or two of the upper 
horizons and alter the physical nature of the soils. 


Parent material 


Parent material is the unconsolidated mass in which 
the soils formed. It affects the kind of soil profile and 
determines it almost entirely in some places. The par- 
ent material of most soils in Door County was deposited 
by glaciers or by melt waters as the glaciers receded 
from this part of Wisconsin. However, the parent 
material of some of the soils that are along streams is 
recent alluvium. In organic soils the parent material 
consists of plant remains that accumulated and were 
preserved under water in swamps or shallow lakes. The 
nature of the parent material affects the texture, 
mineral composition, and chemical properties of the 
soil that formed in it. 

The parent material of most of the soils in the 
southwestern part of the county consists of calcareous, 
reddish brown, clayey glacial drift. Kewaunee, Kolberg, 
Manawa, and Poygan soils formed in this. Thickness of 
this parent material over bedrock ranges from less 
than 1 foot near the Niagara escarpment to more than 
100 feet. It is believed that the calcareous, reddish 
brown clayey glacial drift parent material correlates 
with the two creeks forest bed, which is about 11,400 
years old (5). 

The parent material of soils in other parts of Door 
County is stony, calcareous, brown, loamy glacial drift. 
Thickness ranges from less than 1 foot near the 
Niagara escarpment to more than 100 feet in the south- 
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Bedrock 


Subsidence 


High water table 
Depth Kind Months 
Ft 
0-1.0 | Apparent ~---_----_- Nov-May ----------- 
G0 see o sheen es ee 
276.0) |psaacens et SoS ee ees 
D600 [eens es | ds ee deeee es 
1.0-2.0 | Apparent ~.------.-- Nov-May ~----------- 
1.0-3.0 | Apparent ~---_..--_~ Nov-May ---.-.------ 
0-1.0 | Apparent ~_-__._-.__ Apr-Jun —.----------, 


po 
Depth Hardness Total action 
In In 
DiO0) |saeeeSenssssnecent ssl 25-30 | High. 
10=20 | Hard” nese eo bese eeee se Moderate. 
300 |seeeteccsedscsensseescccc leutswesancs Low. 
DOO dense sees ese eee eel soc seeeeos Low. 
00! oe a a Soh ee ee ec ake Moderate 
P60: | ses sad oneness us seseeuceccse High. 
380) ena ao ee eet Sees eee Lee eel ee High. 


eastern part of the county. Emmet, Longrie, and 
Omena series are examples. of these soils. 


Time 


Time is needed for the transformation of parent 
material into a soil. It may be much or little, but time 
is always required for horizon differentiation. Soils ean 
have a profile that is well developed, that is poorly 
developed, or that is somewhere in between, depending 
on the length of time the soil-forming factors have been 
active. Emmet and Kewaunee soils, for example, have 
moderately distinct horizons and are considered to be 
fairly mature. However, soils that formed in recently 
deposited alluvium, such as Fluvaquents, show little or 
no profile development. 


Classification of the soils 


This section defines the current system of classify- 
ing soils, and classifies the soils of the area according 
to that system. 

The system of soil classification currently used was 
adopted by the National Cooperative Soil Survey in 
1965. Readers interested in further details about the 
c. should refer to the latest literature available 

4,7). 

The system of classification has six categories. Be- 
ginning with the broadest, these categories are order, 
suborder, great group, subgroup, family, and series. In 
this system the bases for classification are the differ- 


ent soil properties that can be observed in the field or 
those that can be inferred either from other properties 
that are observable in the field or from the combined 
data of soil science and other disciplines. The prop- 
erties selected for the higher categories are the result 
of soil genesis or of factors that affect soil genesis. In 
table 15 the soils of the survey area are classified ac- 
cording to the system. Classes of the system are briefly 
discussed in the following paragraphs. 

ORDER. Ten soil orders are recognized. The properties 
used to differentiate among orders are those that reflect 
the kind and degree of dominant soil-forming pro- 
cesses that have taken place. Each order is identified 
by_a word ending in sol. An example is Mollisol. 

SUBORDER. Each order is divided into suborders that 
are based primarily on properties that influence soil 
genesis, that are important to plant growth, or that 
were selected to refiect the most important variables 
within the orders. The last syllable in the name of a 
suborder indicates the order. An example is Aquoll 
(Aqu, meaning water, plus oll, from Mollisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, ar- 
rangement, and degree of expression of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. The name of a great group ends with the 
name of the suborder. A prefix added to the name 
suggests something about the properties of the soil. An 
example is Haplaquolls (Hapl, meaning simple hori- 
zons, plus aquoll, the suborder of Mollisols that have 
an aquic moisture regime). 

SUBGROUP. Each great group is divided into three 
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TABLE 14.—Engineering 


[Tests performed by Wisconsin Department of Transportation, Division of Highways, and in cooperation with the Federal 


Soil name and location 


Angelica loam: 
SW4%SE% see. 28, T. 26 N., R. 25 BE. (Modal) ---_ 


Emmet sandy loam: 
NW4NEX sec. 6, T. 26 N., R. 26 E. (Modal) ---- 


Kiva gravelly loam: 
NEXSE% sec. 15, T. 32 N., R. 28 E. (Surface 
layer has more coarse fragments than modal) 


Kolberg: silt loam: 
NESEY sec. 35, T. 27 N., R. 23 E. (Modal) —--- 


Longrie loam: 
SW%U%SW% sec. 29, T. 29 N., R. 26 E. (Modal) —--- 


Rousseau fine sand: 
NWuUNW see. 28, T. 26 N., R. 27 E. (Modal) ---- 


Parent material 


Loamy glacial till ~--- 


Loamy glacial till —___ 


Glacial outwash 


Loamy glacial till over 


limestone bedrock, 


Loamy glacial till ~-._ 


Outwash sands 


Moisture density * 


Report 
Depth 
number Maxi- Opti- 
mum mum 
In lb/ft* Pet 
S71WI-15-1 
1-1 ye el or oe 
1-2 85-89 |----------]--____ 
S71WI-15-5 
5-1 DO 2B a ee a 
5-2 80-60 132.4 8.4 
Scenes S71 WI-15-2 
2-1 bH18) |i ae 
2-2 82-86 |--__-----_|_____ 
S71WI-15-3 
8-1 22-28 |--._------]_____ 
3-2 33-88 |_-.-----_|_________ 
S71WI-15-4 
4-1 8-14 |-...-.-.-.|..___-_.-_- 
4-2 28-30 [oscn2-2 el een 
eee ee S71WI-15-6 
6-1 M18 | poets | 
6-2 52-56 102.9 15.4 


* Based on AASHTO Designation T99-57, Method A (1). 


* Mechanica] analysis according to the AASHTO Designation T88-57 (1). Results by this procedure may differ somewhat from 
the results obtained by the soil survey procedure of the Soi] Conservation Service (SCS). In the AASHTO procedure, the fine 
material is analyzed by hydrometer method, and the various grain-size fractions are calculated on the basis of all material up 
to and including that 3 inches in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method, 
and the material coarser than 2 millimeters in diameter is excluded from the calculation of grain-size fraction. The mechanical 
analysis data used in this table are not suitable for use in naming textural classes of soil. 


subgroups: the central (typic) concept of the great 
group, which is not necessarily the most extensive sub- 
group; the intergrades, or transitional forms to other 
orders, suborders, or great groups; and the extra- 
grades, that have some properties that are representa- 
tive of the great group but do not indicate transitions 
to any other known kind of soil. The names of sub- 
groups are derived by placing one or more adjectives 
before the name of the great group. The adjective 
Typic is used for the subgroup that is thought to typify 
the great group. An example is Typic Haplaquolls. 
FAMILY. Families are established within a subgroup 
on the basis of similar physical and chemical proper- 
ties that affect management. Among the properties 
considered in horizons of major biological activity be- 
low a plow depth are particle-size distribution, mineral 
content, temperature regime, thickness of the soil pene- 
trable by roots, consistence, moisture equivalent, slope, 
and permanent cracks. A family name consists of the 
name of a subgroup and a series of adjectives. The ad- 
jectives are the class names for the soil properties used 


as family differentiae. An example is fine, mixed, mesic 
Typic Haplaquolls. 

SERIES. The series consists of a group of soils that 
are formed from a particular kind of parent material 
and have horizons that, except for texture of the sur- 
face soil, are similar in differentiating characteristics 
and in arrangement in the soil profile. Among these 
characteristics are color, texture, structure, reaction, 
eousievence: and mineralogical and chemical composi- 
ion. 


Factors affecting soil use 


This section gives information about the chief nat- 
ural and cultural features that affect the use and 
management of the soils in Door County. It is not in- 
tended to be a full description of the county but does 
explain briefly those features that affect the existing 
and potential use of soils for farming and other pur- 
poses. 
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Highway Administration, Department of Transportation. Absence of an entry indicates that no determination was made] 


Percentage passing sieve—* 


Percentage smaller than—* 


No. No. No. 0.05 0.02 
10 40 200 mm mm 
95 88 71 66 54 
80 72 52 46 34 
94 81 50 45 37 
81 70 39 33 22 
84 38 27 26 18 
14 10 6 5 3 
100 98 87 83 71 
84 19 71 64 42 
88 72 44 39 33 
67 59 40 32 13 
100 83 3 3 3 
100 82 2 2 2 


* Based on AASHTO Designation M145-49 (1). 
‘ Based on the Unified soil classification system (2). 
*°NP means nonplastic. 


Relief and drainage 


Door County is a peninsula with a unique geography. 
It is 75 miles long and ranges from 3 miles wide in the 
north to 15 miles wide at the southern boundary. Green 
Bay and Lake Michigan are separated by Door County. 

About 75 percent of the county consists of somewhat 
poorly drained, moderately well drained, and well 
drained soils on glacial till plains. Approximately 8 
percent of the soils formed on outwash plains and 
moraine ridges and about 2 percent formed on lacus- 
trine plains. The remaining 15 percent consists of 
poorly drained and very poorly drained soils that 
formed in depressions. These depressions are scattered 
throughout the county. 

The mean elevation of Lake Michigan is 580 feet 
above sea level. An elevation of 851 feet above sea 
level is recorded for Brussel hill in the Town of Brus- 
sels, and this is believed to be the highest point in the 
county. 

The Niagara escarpment, which forms an almost 


0.005 
mm 


: Classification 
iowa | Poy 
o.oo2 | Hmit | index | aasao | unifed* 
mm 
Pet 
34 28 22.5 g9|  a-4(7) | CL 
20 13 173 43|  A-4(3) | CL-ML 
28 24 24.2 93| A-4(8) | CL 
13 10 164; "NP| A-4(1) | SM 
9 | NP | 4-2-4(0) | SM 
1 i eae NP | A-t-a (0) | GM-cw 
50 37 38.0 20.0| A-6 (12) | CL 
24 17 20.8 58 | a-4(7) | CL-ML 
26 24 30.9 142| A-6 (8) | SC 
5 5 enon NP |  A-4(1) | SM 
8 2 | nP| -3 (0) | sP 
2 heated NP | 4-3 (0) | SP 


continuous bluff along the Green Bay shoreline, rises 
as ee as 200 feet above the bay in some places (fig. 
12). 

Long oval hills of glacial drift, called drumlins, are 
in Liberty Grove and Nasewaupee Townships. Those 
in Liberty Grove run north-northwest, and those in 
Nasewaupee run northwest. The elevation of these 
el ada is less than 50 feet above the surrounding 
plain. 

In Union Township there is a long, winding, and 
steep-sided ridge, called an esker, that crosses the 
county line in section 36. An esker is an irregular- 
crested ridge of water-sorted drift deposited by a 
glacial stream flowing in an ice tunnel or an open crack 
in the ice (5). The esker in Union Township has been 
for many years a source of sand and gravel. 

Ahnapee River watershed, located in the southern 
half of the survey area, is the largest in the county. 
Approximately 107 square miles of land drains into 
this river which flows from the eastern part of Gard- 
ner Township to its mouth in Algoma, Kewaunee 
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Figure 12.—Physiography, drainage, and geology of Door County, Wisconsin. 


County. There are many smaller creeks that flow into 
Green Bay and Lake Michigan from the southern half 
of the county. 

Kangaroo, Clark, and Europe lakes are inland lakes 
of the county. They were once bays along Lake Michi- 
gan. Beach ridges across the mouths of these bays 
have caused them to become inland lakes. Small streams 
provide outlets for Clark and Kangaroo lakes into Lake 
Michigan. Europe lake is landlocked. 

Mink River drains much of Liberty Grove township 
in the north and empties into Rowleys Bay. Small, 
short streams drain most of the northern part of Door 
County into Lake Michigan. Water flows only a few 
miles from most points before reaching the lake. Door 
hoe contains 3,370 acres of streams and inland 
akes. 


Geology 


The landscape of Door County is dominated basically 
by the Niagara Dolomite, which is of Silurian age. A 
Niagara escarpment appears as an almost continuous 
bluff along the Green Bay shoreline on the western side 
of the survey area. The Maquoketa Shale underlies 
the Niagara Dolomite and is exposed in many places 
along the Green Bay shoreline in the southern portion 
of the county. There are a number of quarries in the 
Niagara formation. Earlier quarries were sources of 
building materials and possibly of agricultural lime. 
Quarries now in operation provide crushed dolomite 


for highway construction and riprap for breakwater 
construction. 

The Niagara Dolomite has many natural crevices 
and fissures. These crevices present problems for cer- 
tain uses of soils that are underlain by dolomite. For 
example, the danger of ground water pollution from 
unfiltered septic tank effluent moving down these crev- 
ices is a serious hazard. Where crevices in the dolomite 
are large, soil material has filled or partially filled these 
openings. This material provides a source of plant 
nutrients and moisture to native vegetation. 

There is also a danger of ground water contamina- 
tion through sinkholes in the underlying dolomite. 
These sinkholes are scattered throughout the county. 

Glaciation has eroded the dolomite bedrock, resulting 
in drift that has many dolomite fragments and a high 
lime content. In many areas the dolomite bedrock is 
very close to the surface. In other areas glacial drift 
is more than 100 feet thick. These deep deposits com- 
monly occur as drumlins or as recessional and end 
moraines. Two basic types of glacial till are in the sur- 
vey area. The loam and sandy loam till, comprising the 
parent materials of Emmet and Omena soils, are de- 
posits of Cary age (5). The silty clay or clay loam till 
of Kewaunee soils are more recent deposits of Valders 
age. 

Glacial deposits have blocked the drainage patterns 
of the county resulting in relatively large inland and 
shoreline swamps. 

Many areas near the shorelines of Lake Michigan 
and Green Bay have been altered by wave action of 
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TABLE 15.—Classification of the soils 


[An asterisk in the first column. indicates a taxadjunct to the series; a double asterisk, special information. See text for char- 
acteristics of the taxadjunct that are outside the range of the series or for special information] 


Soil name 


Family or higher taxonomic class 


Bonduel Shallow Variant 
Bonduel Wet Variant 
*Boyer 
Carbondale 
*Casco 
el siate 

lppeny 
Deford 
Duel 
Duel Variant 


*Fabius |_____..____-__-__-__-_--_--__-.------__- 
Fluvaquents 
*Kewaunee 


Kolberg 

Kolberg Variant 

Longrie 
*Manawa 
*Manistee 


Namur Variant 
OMONS So a oe ese 
Omena Variant 
*Omro 


Solona —. 
**Suamico __ 
Summerville ...________ 
Udipsamments 


Sandy over clayey, mixed, frigid Aqualfic Haplorthods 
Sandy-skeletal, mixed Udorthentic Haploborolls 
Fine-loamy, mixed, nonacid, frigid Aeric Haplaquepts 
Fine-loamy, mixed Aquic Eutroboralfs 

Loamy, mixed Lithic Eutroboralfs 

Fine-loamy, nonacid, frigid Typic Haplaquepts 
Coarse-loamy, mixed, mesic Typic Hapludalfs 

Euic Hemic Borosaprists 

Fine-loamy over sandy or sandy-skeletal, mixed, mesic Typic Hapludalfs 
Loamy, mixed, euic Terric Borosaprists 

Euic Lithic Borosaprists 

Mixed, frigid Typic Psammaquents 

Sandy, mixed, frigid Entic Haplorthods 

Sandy, mixed, frigid Typic Haplaquolls 

Coarse-loamy, mixed, frigid Alfic Haplorthods 
Fine-loamy over sandy or sandy-skeletal, mixed, mesie Aquic Argiudolls 
Loamy, mixed, mesic Fluvaquents 

Fine, mixed, mesic Typic Hapludalfs 

Sandy, mixed, frigid Entic Haplorthods 

Fine, mixed Glossie Eutroboralfs 

Clayey, mixed Lithic Eutroboralfs 

Coarse-loamy, mixed, frigid Entice Haplorthods 

Fine, mixed, mesic Aquollic Hapludalfs 

Sandy over clayey, mixed, frigid Alfic Haplorthods 
Sandy or sandy-skeletal, mixed, euic Terric Borosaprists 
Loamy, mixed Lithic Haploborolls 

Loamy, mixed, frigid Lithic Haplaquolls 

Coarse-loamy, mixed Typic Eutroboralfs 

Coarse-loamy, mixed Aquic Eutroboralfs 

Clayey over loamy, mixed, mesic Typic Hapludalfs 
Sandy over clayey, mixed, nonacid, frigid Mollic Haplaquents 
Fine, mixed, mesic Typic Haplaquolls 

Marly, euic Limnic Borosaprists 

Sandy, mixed, frigid Entic Haplorthods 

Euic Borosaprists 


.| Mixed, frigid Typie Udipsamments 


Fine-loamy, mixed, mesic Typic Hapludalfs 

Fine-loamy, mixed Aquie Eutroboralfs 

Clayey, mixed, euie Terric Borosaprists 

Loamy, mixed, frigid Entice Lithie Haplorthods 

Mixed, frigid Udipsamments 

Sandy-skeletal, mixed, frigid Udorthents 

Sandy, mixed, frigid Entic Haplaquods 

Coarse-loamy, mixed, mesie Aquie Hapludolls 
Coarse-silty, mixed (caleareous), frigid Typic Haplaquolls 


post-glacial great lakes. Ancient beach deposits as high 
as 80 feet above current lake elevation are on Washing- 
ton and Rock Islands. In these areas there are inactive 
sand dunes and abandoned beach ridges of gravel and 


cobbles. 


Soils on glacial till and cobbly outwash have many 
surface stones. Many areas that were cleared for crops 
are bordered by stone fences up to 10 feet wide and 
several feet high. These stones were picked from crop- 
land over a period of several years. Additional stones 
are exposed each year by tillage, frost heave, and soil 


loss caused by erosion. 


Climate 7 


The climate of Door County is continental, although 
it is: modified considerably by Green Bay and Lake 


™By Marvin W. Bur.ey, former state climatologist, National 


Weather Service, U.S. Department of Commerce. 


Michigan. This modification is reflected in the fewer 
number of days with extremely high and low tempera- 
tures than is common for the latitude. Spring and early 
summer are delayed by the surrounding cool water; 
mild and pleasant summers prevail; the first freeze in 
fall is delayed by the now relatively warm lake. Higher 
average cloudiness and lower percentage of sunshine 
also reflect the lake influence. 

Thunderstorms occur on an average of 33 days a 
year; the number of days ranges from 19 to 46. Hail 
falls on an average of 2 days a year; the number of 
days ranges from 0 to 6. 

Approximately 55 percent of the average yearly pre- 
cipitation falls between May and September. The like- 
lihood of 1 inch or more of rain in a 7-day period is 
greater during the first half of June and third week of 
August than at any other time in summer; the prob- 
ability is 3 times in 10 years. The likelihood of a 7-day 
dry period, a trace or less of rain, is greater at the end 
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of August than any other time in summer; the prob- 
ability is 2 times in 10 years. Rainfall intensities of 
about 1.10 inches in 1 hour, 1.70 inches in 6 hours, and 
2.30 inches in 24 hours can be expected about once in 2 
years. The greatest amount of rain in a 24-hour period 
was 4.57 inches on August 25, 1910. Annual snowfall 
has ranged from 12 inches in 1958 to 74 inches in 1959. 
Observations of wind, sunshine, and humidity are 
not recorded at Sturgeon Bay; but data from Green 
Bay should be representative. Prevailing winds are 
from the northwest and the southwest except in early 
spring, when northeast winds are dominant. The 
months with the strongest winds are April and Novem- 
ber with average windspeed of 12 miles per hour. The 
percentage of possible sunshine has averaged about 40 
percent for November and December and 60 percent or 
more for May through September. The remaining 
months average between 50 and 60 percent. Relative 
humidity in winter ranges from an average nighttime 
maximum of about 80 percent to a daytime minimum 
of about 70 percent. Humidity in summer averages 
85 percent at night and 60 percent in the daytime. 
Table 16 gives temperature and precipitation data 
for Door County. Table 17 shows the probability of the 
last freezing temperature in spring and the first in fall. 
The average date of the last 32° freeze in spring is 
May 17, and the first in fall is October 2. The growing 
season, defined as the number of days between the last 
32° F freeze in spring and the first in fall, averages 137 
days. However, the growing season designation can be 
misleading because different crops have different tem- 
peratures at which growth is affected. The number of 
days with temperature of 0° or below in one year has 
ranged from 3 in 1931 to 88 in 1936. The number of 
days with temperature of 90° or above has ranged from 
0 in 1954 to 18 in 1955. About one year in three has 
fewer than 3 days with temperature of 90° or higher. 


Water supply 


The principal sources of water in Door County are 
the glacial drift mantle and the underlying Niagara 
Dolomite (9). Water can generally be obtained from 
gravel seams in the drift where the drift attains a 
thickness of 30 to 40 feet or more. 

Niagara Dolomite is highly fissured, which allows 
for a great amount of water movement within the 
formation. Many seeps and springs are near the Green 
Bay shoreline where the impermeable Maquoketa 
Shale, which underlies the Niagara Dolomite, is close 
to the surface. These springs are useful to farmers as 
a source of water for livestock. 

Door County also has a potential surface water sup- 
ply in Lake Michigan and Green Bay. Presently there 
is little use of these as sources of water. 


Natural vegetation 


The survey area originally was extensively forested 
with black spruce, eastern hemlock, white-cedar, white 
pine, and mixed hardwoods such as sugar maple, red 
maple, black ash, and American beech. Approximately 
110,000 acres, or 35 percent of the county, remains in 
woodland. 

The wetlands in the survey area support canary- 
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grass, marsh grasses and sedges, and water-tolerant 
trees and shrubs such as American elm, tamarack, dog- 
wood, and white-cedar. Most wetlands remain in native 
vegetation. 


History 


In 1634 Jean Nicolet was the first white explorer 
to land in Door County. Door County was opened for 
settlement in 1831. The first permanent settlers on the 
peninsula were Increase Claflin and his family. He 
settled near Little Sturgeon Bay and traded with the 
Indians for furs. In 1850 the first farming settlers 
moved into the county and settled in the Ephraim and 
Sturgeon Bay areas. Between 1860 and 1870 the popu- 
lation of Door County inereased from 2,948 to 4,919 
because of the rapid inflow of immigrants. On October 
9, 1871, a forest fire ravaged the entire southern half 
of the county. ; 

Lumbering, fishing, and shipbuilding became big 
business in Door County during the last half of the 
19th century. Around the turn of the century, cherry 
and apple production was established. Today these or- 
chards add to the economy, and their esthetic beauty is 
one of the reasons for heavy tourism. In 1880 the 
Sturgeon Bay ship canal was opened. This encouraged 
commerce and was instrumental in the growth of the 
shipbuilding industry at Sturgeon Bay. 


Transportation 


At one time, Door County was served by the Ahn- 
apee and Western Railroad. Service was discontinued 
and the line was abandoned about 1966. There is sched- 
uled bus service to Green Bay and Milwaukee. 

Three public airports are maintained in Door County. 
The largest of these is the Door County Airport at 
Sturgeon Bay. Charter and scheduled summer flights 
connect with Green Bay and other cities. Smaller 
public airports that provide charter service are located 
at Ephraim, Fish Creek, and Washington Island. Two 
private airstrips in the survey area are at Egg Harbor 
and Chambers Island. 

Door County is traversed by two 2-lane state high- 
ways totalling about 100 miles. They are Highway 57 
from Green Bay and Highway 42 from Algoma. County 
trunk highways, mostly blacktop surfaced, total about 
260 miles. There also are about 770 miles of township 
highways and 40 miles of city streets in the county, 
most of which are blacktop surface roads. 


Schools 


There are five high schools in Door County. They are 
Southern Door, Sturgeon Bay, Sevastopol, Gibraltar, 
and Washington Island. There are two parochial ele- 
ery schools at Sturgeon Bay and another at Insti- 
ute. 

‘There are no colleges in Door County. The nearest, 
about 40 miles from Sturgeon Bay, is the University of 
Wisconsin, Green Bay. St. Norberts College, located at 
De Pere, is about 50 miles from Sturgeon Bay. The 
northeast Wisconsin Technical Institute at Sturgeon 
Bey peovides vocational training to residents of Door 

ounty. 
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[AH data from Sturgeon Bay, Wisconsin, based on records 1930-1959] 
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Temperature Precipitation 
2 years in 10 monthly 1 year in 10 will : 
Month Avera ge Avera ge average will be— aiete have— aac Average 
: piste total more pre- | snowfa 
maximum. AMM Equal to or Equal to or Less More cipitation 
higher than— | lower than— than— than— 
°F op oF oP In In In In 
January —--— 26.7 10.4 22 13 1.19 0.47 2.04 4 10.0 
February —_ 28.3 10.2 22 17 1.30 0.43 2.63 3 9.0 
March _~--- 86.5 19.2 81 25 1.73 0.76 3.04 4 8.1 
April ~---__ 50.8 31.9 44 39 2.35 0.92 3.73 6 1.7 
May _.----- 63.4 41.0 55 50 2.65 1.13 4.47 7 0.5 
June —----- 74.0 51.2 64 60 3.07 1.56 4.72, 6 0 
July ~------ 80.1 57.4 70 67 2.87 1.44 4,76 6 0 
August —___ 77.5 56.8 69 65 3.00 0.95 5.09 6 0 
September —_ 69.1 49.5 60 56 3.18 1.47 4,99 7 () 
October ~_-- 57.5 39.7 51 45 2.17 0.78 4,48 5 0.1 
November ~~ 42.0 28.1 37 31 2.30 0.95 3.63 5 3.3 
December ~~ 80.8 17.1 27 20 1.39 0.51 2.19 4 7.6 
Year ~~ 53.1 84.4 — — 27.20 22.27 33.35 63 40.3 
? Trace, an amount too small to measure. 
TABLE 17.—F reeze dates in spring and fall 
[All data from Sturgeon Bay, Wisconsin, based on records 1980-1959] 
Dates for given probability and temperature 
Probability 
16°F 20°F 24°F 28°F 32°F 
or lower or lower or lower or lower or lower 
Spring: 
2 years in 10 later than -___..____-- April 5 April 15 April 27 May 10 May 27 
4 years in 10 later than ~_-_________ March 29 April 8 April 20 May 8 May 20 
6 years in 10 later than ~__-_----___ March 23 April April 13 April 27 May 14 
8 years in 10 later than ~----------_ March 15 March 24 April 6 April 20 May 8 
Fall: ; 
2 years in 10 earlier than ~-_._.__-- November 14 November 3 October 22 October 8 September 22 
4 years in 10 earlier than --.--..-__ November 21 November 11 October 30 October 15 September 29 
6 years in 10 earlier than __-_-____- November 28 November 17 November 5 October 22 October 5 
8 years in 10 earlier than -_---__-__ December 5 November 25 November 13 October 29 October 12 
Industry Land use trends ® 


Shipbuilding is the leading industry in Door County. The 1970 census indicated a population of 20,106 in 
In 1974 more than 1,200 persons were employed by Door County. In 1950 the population was 20,870, and 
shipbuilding and related industries at Sturgeon Bay. in 1960 it was 20,685. Projections show that the num- 

Other large industries in the county manufacture ber will decrease slightly further by 1985. These fig- 
electric motors, shoes, wire brackets, and other metal ures, however, are for permanent residents. It is 


products. The processing of the cherry crop grown in estimated that summer residents and 
the county also provides seasonal employment to many ~sp. piv, 
people. servation Service. 


tourists total 


* By Raymonp E. Hoacug, district conservationist, Soil Con- 


128 


SOIL SURVEY 


. 

a 
nts 

ee 


Figure 13.—Residential development on former farmland of gently sloping Emmet soils. 


75,000 or more per week. Land use for summer and 
vacation homes is expected to increase. 

The number of small farms is decreasing as larger 
units take over much of the land. The total number of 
farms likewise is decreasing and the average acreage 
increasing. Washington Island Township currently has 
no dairy farming. 

The trend in land use for fruit enterprises is down- 
ward. The acreage in fruit trees was 8,500 in 1978, 
10,800 in 1970, 13,100 in 1960, 12,640 in 1950, and 
11,600 in 1940. 

This soil survey can provide important basic data 
and aid in making needed inventories, so land can be 
used wisely and projected orderly developments can be 
carried out. Soil information has been widely used in 
the past for conservation planning in Door County. In 
this way, farmers especially have been helped to bring 
about the full production potential of their land. 

Developments for purposes other than farming, such 
as recreational, residential, and commercial uses, are 
taking place, with some increase in all townships (fig. 
18). This survey can help in planning, land develop- 
ment, and zoning. The desirability for proper: land use 
cannot be overrated. 

Private sewage treatment and disposal systems are 
a concern on approximately 70 percent of the soils in 
the survey area. There is an increased awareness of 
pollution and health-related problems and the need to 
improve the environment and maintain the “quality of 
life” in this rural setting. This soil survey can play a 
vital role in reducing pollution problems, as well as in 
avoiding developments in areas that are not well suited. 
It can also have a positive effect on the resource base 
for sustained use. 
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Glossary 


Aggregate, soil. Many fine particles held in a single mass or 
cluster. Natural soil aggregates, such as granules, blocks, 
or prisms, are called peds. Clods are aggregates produced 
by tillage or logging. 

Alluvium. Material, such as sand, silt, or clay, deposited on 
land by streams, ; 

Area reclaim. An area difficult to reclaim after the removal of 
soil for construction and other uses. Revegetation and 
erosion control are extremely difficult. 

Association, soil. A group of soils geographically associated in 
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a characteristic repeating pattern and defined and delin- 
eated as a single mapping unit. 

Available water capacity (available moisture capacity). The 
capacity of soils to hold water available for use by most 
plants. It is commonly defined as the difference between the 
amount of soil water at field moisture capacity and the 
amount at wilting point. It is commonly expressed as inches 
of water per inch of soil. The capacity, in inches, in a 60- 
inch profile or to a limiting layer is expressed as— 


Bedrock. The solid rock that underlies the soil and other uncon- 
solidated material or that is exposed at the surface. 

Bottom land. The normal flood plain of a stream, subject to 
frequent flooding. 

Calcareous soil. A soil containing enough calcium carbonate 
(commonly with magnesium carbonate) to effervesce (fizz) 
visibly when treated with cold, dilute hydrochloric acid. A 
soil having measurable amounts of calcium carbonate or 
magnesium carbonate. 

Clay. As a soil separate, the mineral soil particles less than 
0.002 millimeter in diameter. As a soil textural class, soil 
material that is 40 percent or more clay, less than 45 per- 
cent sand, and less than 40 percent silt. 

Clay film. A thin coating of oriented clay on the surface of a 
soil aggregate or lining pores or root channels. Synonyms: 
clay coat, clay skin. 

Coarse fragments. Mineral or rock particles up to 3 inches {2 
millimeters to 7.5 centimeters) in diameter, 

Complex slope. Irregular or variable slope. Planning or con- 
structing terraces, diversions, and other water-control 
measures is difficult. 

Complex, soil. A mapping unit of two or more kinds of soil 
occurring in such an intricate pattern that they cannot be 
shown separately on a soil map at the selected scale of 
mapping and publication. 

Comatceriile. Excessive decrease in volume of soft soil under 
oad. 

Consistence, soil. The feel of the soil and the ease with which 
a lump can be crushed by the fingers. Terms commonly 
used to describe consistence are— 

Loose.—Noncoherent when dry or moist; does not hold to- 

. een in a mass. 

Friable-—When moist, crushes easily under gentle pressure 
between thumb and forefinger and ean be pressed to- 
gether into a lump. 

Firm.—When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinctly notice- 


able. 

Plastic—When wet, readily deformed by moderate pressure 
but can be pressed into a lump; will form a “wire” when 
rolled between thumb and forefinger. 

Sticky.—When wet, adheres to other material and tends to 
stretch somewhat and pull apart rather than to pull free 
from other material. 

Hard.—When dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger. 

Soft—When dry, breaks into powder or individual grains 
under very slight pressure. 

Cemented.—Hard; little affected by moistening. 

Contour striperopping (or contour farming). Growing crops in 
strips that follow the contour. Strips of grass or close- 
growing crops are alternated with strips of clean-tilled 
erops or summer fallow. 

Corrosive. High risk of corrosion to uncoated steel or deteriora- 
tion of concrete. 

Cutbanks cave. Unstable walls of cuts made by earthmoving 
equipment. The soil sloughs easily. 

Depth to rock. Bedrock at a depth that adversely affects the 
specified use. 

Diversion (or diversion terrace). A ridge of earth, generally a 
terrace, built to protect downslope areas by diverting run- 
off from its natural course. 

Drainage class (natural). Refers to the frequency and duration 
of periods of saturation or partial saturation during soil 
formation, as opposed to altered drainage, which is com- 
monly the result of artificial drainage or irrigation but may 
be caused by the sudden deepening of channels or the 
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blocking of drainage outlets. Seven classes of natural soil 
drainage are recognized: 

Excessively drained.cWater is removed from the soil very 
rapidly. Excessively drained soils are commonly very 
coarse textured, rocky, or shallow. Some are steep. All 
are free of the mottling related to wetness. 

Somewhat excessively drained.—Water is removed from the 
soil rapidly. Many somewhat excessively drained soils are 
sandy and rapidly pervious. Some are shallow. Some are 
so steep that much of the water they receive is lost as 
runoff. All are free of the mottling related to wetness. 

Well drained—Water is removed from the soil readily, but 
not rapidly. It is available to plants throughout most of 
the growing season, and wetness does not inhibit growth 
of roots for significant periods during most growing 
seasons. Well drained soils are commonly medium tex- 
tured. They are mainly free of mottling. 

Moderately well drained—Water is removed from the soil 
somewhat slowly during some periods. Moderately well 
drained soils are wet for only a short time during the 
growing season, but periodically for long enough that 
most mesophytie crops are affected. They commonly have 
a slowly previous layer within or directly below the 
solum, or periodically receive high rainfall, or both. 

Somewhat poorly drained—Water is removed slowly enough 
that the soil is wet for significant periods during the 
growing season. Wetness markedly restricts the growth 
of mesophysic crops unless artificial drainage is provided. 
Somewhat poorly drained soils commonly have a slowly 
pervious layer, a high water table, additional water from 
eecDane nearly continuous rainfall, or a combination of 
these. 

Poorly drained.—Water is removed so slowly that the soil is 
saturated periodically during the growing season or re- 
mains wet for long periods. Free water is commonly at 
or near the surface for long enough during the growing 
season that most mesophytic crops cannot be grown 
unless the soil is artificially drained. The soil is not con- 
tinuously saturated in layers directly below plow depth. 
Poor drainage results from a high water table, a slowly 
pervious layer within the profile, seepage, nearly con- 
tinuous rainfall, or a combination of these. 

Very poorly drained——Water is removed from the soil so 
slowly that free water remains at or on the surface dur- 
ing most of the growing season. Unless the soil is artifi- 
cially drained, most mesophytic crops cannot be grown. 
Very poorly drained soils are commonly level or depressed 
and are frequently ponded. Yet, where rainfall is high 
and nearly continuous, they can have moderate or high 
slope gradients, as for example in “hillpeats” and “cli- 
matic moors.” 

Drainage, surface. Runoff, or surface flow of water, from an 
area. 

Eluviation. The movement of material in true solution or col- 
loidal suspension from one place to another within the soil. 
Soil horizons that have lost material through eluviation are 
eluvial; those that have received material are illuvial. 

Erosion. The wearing away of the land surface by running water, 
wind, ice, or other geologic agents and by such processes 
as gravitational creep. 

Erosion (geologic). Erosion caused by geologic processes act- 
ing over long geologic periods and resulting in the 
wearing. away of mountains and the building up of such 
landscape features as flood plains and coastal plains. 
Synonym: natural erosion. 

Erosion (accelerated). Erosion much more rapid than geologic 
erosion, mainly as a result of the activities of man or 
other animals or of a catastrophe in nature, for example, 
fire, that exposes a bare surface. 

Esker (geology). A narrow, winding ridge of stratified gravelly 
and sandy drift deposited by a stream flowing in a tunnel 
beneath a glacier. 

Excess fines. Excess silt and clay. The soil does not provide a 
source of gravel or sand for construction purposes. 

Fast intake. The rapid movement of water into the soil. 

Favorable. Favorable soil features for the specified use. 

Fertility, soil. The quality that enables a soil to provide plant 
nutrients, in adequate amounts and in proper balance, for 
the growth of specified plants when light, moisture, tem- 
perature, tilth, and other growth factors are favorable. 

Flooding. The temporary covering of soil with water from over- 
flowing streams, runoff from adjacent slopes, and tides. 
Frequency, duration, and probable dates of occurrence are 
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estimated. Frequency is expressed as none, rare, occasional, 
and frequent. None means that flooding is not probable; 
rare that it is unlikely but possible under unusual weather 
conditions; occasional that it occurs on an average of once 
or less in 2 years; and frequent that it occurs on an average 
of more than once in 2 years. Duration is expressed as very 
brief if less than 2 days, brief if 2 to 7 days, and long if 
more than 7 days. Probable dates are expressed in months; 
November-May, for example, means that flooding can 
occur during the period November through May. Water 
standing for short periods after rainfall or commonly 
covering swamps and marshes is not considered flooding. 

Flood plain. A nearly level alluvial plain that borders a stream 
and is subject to flooding unless protected artificially. 

Foot slope. The inclined surface at the base of a hill. ; 

Forage. Plant material used as feed by domestic animals. 
Forage can be grazed or cut for hay. 

Forb. Any herbaceous plant not a grass or a sedge. 

Frost action. Freezing and thawing of soil moisture. Frost 
action can damage structures and plant roots. . 

Glacial drift (geology). Pulverized and other rock material 
transported by glacial ice and then deposited. Also the as- 
sorted and unassorted material deposited by streams flow- 
ing from glaciers. 

Glacial outwash (geology). Gravel, sand, and silt, commonly 
stratified, deposited by melt water as it flows from glacial 


ice. 

Glacial till! (geology). Unassorted, nonstratified glacial drift 
consisting of clay, silt, sand, and boulders transported and 
deposited by glacial ice. ; 

Grassed waterway. A natural or constructed waterway, typi- 
cally broad and shallow, seeded to grass as protection 
against erosion. Conducts surface water away from crop- 


and. 

Gravel. Rounded or angular fragments of rocks up to 3 inches 
(2 millimeters to 7.5 centimeters) in diameter. An indi- 
vidual piece is a pebble. 

Gravelly soi] material. Material from 15 to 50 percent, by 
volume, rounded or angular rock fragments, not promi- 
nently flattened, up to 3 inches (7.5 centimeters) in diameter. 

Green manure (agronomy). A soil-improving crop grown to be 
plowed under in an early stage of maturity or soon after 
maturity. 

Ground water (geology). Water filling all the unblocked. pores 
of underlying material below the water table, which is the 
upper limit of saturation. 

Horizon, soil. A layer of soil, approximately parallel to the sur- 
face, having distinct characteristics produced by soil- 
forming processes. The major horizons of mineral soil are 
as follows: 

O horizon.—An organic layer, fresh and decaying plant resi- 
due, at the surface of a material soil. 

A horizon.—The mineral horizon, formed or forming at or 
near the surface, in which an accumulation of humified 
organic matter is mixed with the mineral material. Also, 
a plowed surface horizon most of which was originally 
part of a B horizon. 

AZ horizon.—A mineral horizon, mainly a residual concentra- 
tion of sand and silt high in content of resistant minerals 
as a result of the loss of silicate clay, iron, aluminum, 
or a combination of these. 

B horizon.—The mineral horizon below an A horizon. The B 
horizon is in part a layer of change from the overlying 
A to the underlying C horizon. The B horizon also has 
distinctive characteristics caused (1) by accumulation of 
clay, sesquioxides, humus, or a combination of these; (2) 
by prismatic or blocky structure; (3) by redder or 
browner colors than those in the A horizon; or (4) by a 
combination of these. The combined A and B_horizons 
are generally called the solum, or true soil. If a soil 
lacks a B horizon, the A horizon alone is the solum. 

C horizon.—The mineral horizon or layer, excluding indurated 
bedrock, that is little affected by soil-forming processes 
and does not have the properties typical of the A or B 
horizon. The material of a C horizon may be either like 
or unlike that from which the solum is presumed to have 
formed. If the material is known to differ from that in 
the solum the Roman numeral II precedes the. letter C. 

R layer—Consolidated rock beneath the soil. The rock com- 
monly underlies a C horizon, but can be directly below an 
A or a B horizon. 
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Humus. The well decomposed, more or less stable part of the 
organic matter in mineral soils. 

Hydrologic soil groups. Refers to soils grouped according to 
their runoff-producing characteristics. The chief considera- 
tion is the inherent capacity of soil bare of vegetation to 
permit infiltration. The slope and the kind of plant cover 
are not considered, but are separate factors in predicting 
runoff. Soils are assigned to four groups. In group A are 
soils having a high infiltration rate when thoroughly wet 
and having a low runoff potential. They are mainly deep, 
well drained, and sandy or gravelly. In group D, at the 
other extreme, are soils having a very slow inflimatina rate 
and thus a high runoff potential. They have a claypan or 
clay layer at or near the surface, have a permanent high 
water table, or are shallow over nearly impervious bedrock 
or other material. A soil is assigned to two hydrologic 
groups if part of the acreage is artificially drained and 
part is undrained. 

Infiltration. The downward entry of water into the immediate 
surface of soil or other material, as contrasted with perco- 
lation, which is movement of water through soil layers or 
material. 

Lacustrine deposit (geology). Material deposited in lake water 
and exposed when the water level is lowered or the eleva- 
tion of the land is raised. 

Landslide. The rapid downhill movement of a mass of soil and 
loose rock generally when wet or saturated. The speed and 
distance of movement, as well as the amount of soil and 
rock material, vary greatly. 

Large stones. Rock fragments 10 inches (25 centimeters) or 
more across. Large stones adversely affect the specified 
use. 

Liquid limit. The moisture content at which the soil passes from 
a plastic to a liquid state. 

Low strength. Inadequate strength for supporting loads. 

Median textured soil. Very fine sandy loam, loam, silt loam, or 
silt. 

Miscellaneous areas. Areas that have little or no natural soil, 
are too nearly inaccessible for orderly examination, or 
cannot otherwise be feasibly classified. 

Moraine (geology). An accumulation of earth, stones, and 
other debris deposited by a glacier. Types are terminal, 
lateral, medial, and ground. 

Mottling, soil. Irregular spots of different colors that vary in 
number and size. Mottling generally indicates poor aeration 
and impeded drainage. Descriptive terms are as follows: 
abundance—few, common, and many; size—fine, medium, 
and coarse: and contrast—faint, distinct, and prominent. 
The size measurements are the diameter along the greatest 
dimension. Fine indicates less than 5 millimeters (about 
0.2 inch); medium, from 5 to 15 millimeters (about 0.2 to 
0.6 a and coarse, more than 15 millimeters (about 0.6 
inch). 

Muck. Dark colored, finely divided, well decomposed organic 
soil material mixed with mineral soil material. The content 
of organic matter is more than 20 percent. 

Munsell notation. A designation of color by degrees of the three 
single variables—hue, value, and chroma. For example, a 
notation of 10YR 6/4 is a color of 10YR hue, value of 6, 
and chroma of 4. 

Neutral soil. A soil having a pH value between 6.6 and 7.3. 

Organic matter. A general term for plant and animal material, 
in or on the soil, in all stages of decomposition. Readily 
decomposed organic matter is often distinguished from the 
more stable forms that are past the stage of rapid decom- 
position. Terms used to define organic matter content in 
percent are as follows: 


Class Percent organic matter 
Very low less than 0.5 percent 
Low 0.5 to 1 percent 
Moderately low 1 to 2 percent 
Medium 2 to 4 percent 

High — 4 to 8 percent 

Very high greater than 8 percent 


Parent material. The great variety of unconsolidated organic 
and mineral material in which soil forms. Consolidated bed- 
rock is not yet parent material by this concept. 

Peat, Unconsolidated material, largely undecomposed organic 
matter, that has accumulated under excess moisture. 
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Ped. An individual natural soil aggregate, such as a granule, 
a prism, or a bloc 
Percolation. The downward movement of water through the 


soil. 

Percs slowly. The slow movement of water through the soil 
adversely affecting the specified use. 

Permeability. The quality that enables the soil to transmit 
water or air, measured as the number of inches per hour 
that water moves through the soil. Terms describing per- 
meability are very slow (less than 0.06 inch), slow (0.06 to 
0.20 inch), moderately slow (0.2 to 0.6 inch), moderate 
(0.6 to 2.0 inches), moderately rapid (2.0 to 6.0 inches), 
pauid Nae to 20 inches), and very rapid (more than 20 
inches). 

Phase, soil. A subdivision of a soil series or other unit in the 
soil classification system based on differences in the soil 
that affect its management. A soil series, for example, may 
be divided into phases on the bases of differences in slope, 
stoniness, thickness, or some other characteristic that 
affects management. These differences are too small to 
justify separate series. 

pH value. (See Reaction, soil). A numerical designation of 

acidity and alkalinity in soil. 

Piping. Moving water forms subsurface tunnels or pipelike 
cavities in the soil. 

Plasticity index. The numerical difference between the liquid 
limit and the plastic limit; the range of moisture content 
within which the soil remains plastic. 

Plastic limit. The moisture content at which a soil changes from 
a semisolid to a plastic state. 

Plowpan. A compacted layer formed in the soil directly below 
the plowed layer. 

Poorly graded. Refers to soil material consisting mainly of 

articles of nearly the same size. Because there is little 
Aiferance in size of the particles, density can be increased 
only slightly by compaction. 

Productivity (soil). The capability of a soil for producing a 
specified plant or sequence of plants under a specified sys- 
tem of management. Productivity is measured in terms of 
output, or harvest, in relation to input. 

Profile, soil. A vertical section of the soil extending through 
all its horizons and into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a soil, ex- 
pressed in pH values. A soil that tests to pH 7.0 is described 
as precisely neutral in reaction because it is neither acid 
nor alkaline. The degree of acidity or alkalinity is ex- 


pressed as— 
pH pH 

Extremely acid ____Below 4.5 Neutral -_-------- 6.6 to 7.3 
Very strongly Mildly alkaline ___.7.4 to 7.8 

acid ----_-- _..4.5 t0 5.0 Moderately 
Strongly acid — 5.1 to 5.5 alkaline -_---___ 9 to 8.4 
Medium acid ~_---- 5.6to6.0 Strongly alkaline __8.5 to 9.0 
Slightly acid --~-__ 6.1t06.5 Very strongly 


alkaline ~_-_9.1 and higher 


Rooting depth. Shallow root zone. The soil is shallow over a 
layer that greatly restricts roots. See Root zone. 

Root zone. The part of the soil that can be penetrated by plant 
roots. 

Sand. As a soil separate, individual rock or mineral fragments 
from 0.05 millimeter to 2.0 millimeter in diameter. Most 
sand grains consist of quartz. As a soil textural class, a 
soil that is 85 pereent or more sand and not more than 10 
percent clay. 

Sapric soil material (muck). The most highly decomposed of 
all organic soil material. Muck has the least amount of 
plant fiber, the highest bulk density, and the lowest water 
content at saturation of all organic soil material. 

Seepage. The rapid movement of water through the soil. Seep- 
age adversely affects the specified use. 

Series, soil. A proup of soils, formed from a particular type of 
parent material, having horizons that, except for the tex- 
ture of the A or surface horizon, are similar in all profile 
characteristics and in arrangement in the soil profile. 
Among these characteristics are color, texture, structure, 
reaction, consistence, and mineralogical and chemical com- 
position. 

Shale. Sedimentary rock formed by the hardening of a clay 


eposit. é 
Shrink-swell. The shrinking of soil when dry and the swelling 
when wet. Shrinking and swelling can damage roads, dams, 
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building foundations, and other structures. It can also 
damage plant roots. 

Silt. As a soil separate, individual mineral particles that range 
in diameter from the upper limit of clay (0.002 millimeter) 
to the lower limit of very fine sand (0.05 millimeter). As a 
soil textural class, soil that is 80 percent or more silt and 
less than 12 percent clay. 

Site index. A designation of the quality of a forest site based 
on the height of the dominant stand at an arbitrarily chosen 
age. For example, if the average height attained by domi- 
nant and codominant trees in a fully stocked stand at the 
age of 50 years is 75 feet, the site index is 75 feet. 

Slope. The inclination of the land surface from the horizontal. 
Percentage of slope is the vertical distance divided by 
horizontal distance, then multiplied by 100. Thus, a slope 
of 20 percent is a drop of 20 feet in 100 feet of horizontal 


distance. 
Letters Percent Description 
A 0-2 Nearly level 
B 2-6 Gently sloping 
Cc 6-12 Sloping 
D 12-20 Moderately steep 
E 20-30 Steep 
F 30+ Very steep 


Slow intake. The slow movement of water into the soil. 

Slow refill. The slow filling of ponds, resulting from restricted 
Poe in the soil. 

Small stones. Rock fragments 3 to 10 inches (7.5 to 25 centi- 
meters) in diameter. Small stones adversely affect the 
specified use. 

Soil. A natural, three-dimensional body at the earth’s surface 
that is capable of supporting plants and has properties 
resulting from the integrated effect of climate and living 
matter acting on earthy parent material, as conditioned by 
relief over periods of time. 

Soil separates. Mineral particles less than 2 millimeters in 
equivalent diameter and ranging between specified size 
limits. The names and sizes of separates recognized in 
the United States are as follows: very coarse sand (2.0 
millimeters to 1.0 millimeter); coarse sand (1.0 to 0.5 milli- 
meter); medium sand (0.5 to 0.25 millimeter); fine sand 
(0.25 to 0.10 millimeter); very fine sand (0.10 to 0.05 milli- 
meter); silt (0.005 to 0.002 millimeter); and clay (less than 
0.002 millimeter). 

Solum. The upper part of a soil profile, above the C horizon, in 
which the processes of soil formation are active. The solum 
in mature soil consists of the A and B horizons. Generally, 
the characteristics of the material in these horizons are 
unlike those of the underlying material. The living roots 
and other plant and animal life characteristics of the soil 
are largely confined to the solum. 

Stones. Rock fragments 10 to 24 inches (25 to 60 centimeters) 
in diameter. 

Stratified. Arranged in strata, or layers. The term refers to 
geologic material. Layers in soils that result from the 
processes of soil formation are called horizons; those in- 
herited from the parent material are called strata. 

Stripcropping. Growing crops in a systematic arrangement of 
strips or bands which provide vegetative barriers to wind 
and water erosion. 

Structure, soil. The arrangement of primary soil particles into 
compound particles or aggregates that are separated from 
adjoining aggregates. The principal forms of soil structure 
are—platy (laminated), prismatic (vertical axis of ag- 
gregates longer than horizontal), columnar (prisms with 
rounded tops), blocky (angular or subangular), and granu- 
ular, Structureless soils are either single grained (each 
grain by itself, as in dune sand) or massive (the particles 
adhering without any regular cleavage, as in many hard- 


pans). 

Subsoil. Technically, the B horizon; roughly, the part of the 
solum below plow depth. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Technically, the A2 horizon. Generally refers 
to a leached horizon lighter in color and lower in content 
of organic matter than the overlying surface layer. 

Surface soil. The soil ordinarily moved in tillage, or its equiv- 
alent in uncultivated soil, ranging in depth from 4 to 10 
inches (10 to 25 centimeters). Frequently designated as the 
“plow layer,” or the “Ap horizon.” 
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Taxadjuncts. Soils that cannot be classified in a series recognized 

in the classification system. Such soils are named for a 
series they strongly resemble and are designated as taxad- 
juncts to that series because they differ in ways too small 
to be of consequence in interpreting their use or manage- 
ment. 

Terrace. An embankment, or ridge, constructed across sloping 
soils on the contour or at a slight angle to the contour. The 
terrace intercepts surface runoff so that it can soak into 
the soil or flow slowly to a prepared outlet without harm. 
A terrace in a field is generally built so that the field can 
be farmed. A terrace intended mainly for drainage has a 
deep channel that is maintained in permanent sod. © 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. A stream 
terrace is frequently called a second bottom, in contrast 
with a fiood plain, and is seldom subject to overflow. A 
marine terrace, generally wide, was deposited by the sea. 

Texture, soil. The relative proportions of sand, silt, and clay 
particles in a mass of soil. The basic textural classes, in 
order of increasing proportion of fine particles, are sand, 
loamy sand, sandy loam, loam, silt, silt loam, sandy clay 
loam, clay loam, silty clay loam, sandy clay, silty clay, 
and clay. The sand, loamy sand, and sandy loam_ classes 
may be further divided by specifying “coarse,” “fine,” or 
“very fine.” 

Thin layer. Otherwise suitable soil material too thin for the 
specified use. 
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Till plain, An extensive flat to undulating area underlain by 
glacial till. 

Tilth, soil. The condition of the soil, especially the soil struc- 
ture, as related to the growth of plants. Good tilth refers 
to the friable state and is associated with high noncapil- 
lary porosity and stable structure. A soil in poor tilth is 
nonfriable, hard, nonaggregated, and difficult to till. 

Topsoil (engineering). Presumably a fertile soil or soil mate- 
rial, or one that responds to fertilization, ordinarily rich 
in organic matter, used to topdress roadbanks, lawns, and 


gardens. 

Unstable fill. Risk of caving or sloughing in banks of fill 
material. 

Variant, soil. A soil having properties sufficiently different 
from those of other known soils to justify a new series 
name, but the limited geographic soil area does not justify 
creation of a new series. 

Water table. The upper limit of the soil or underlying rock 
material that is wholly saturated with water. 

Water table, apparent. A thick zone of free water in the soil. 
An apparent water table is indicated by the level at which 
water stands in an uncased borehole after adequate time 
is allowed for adjustment in the surrounding soil. 

Water table, artesian. A water table under hydrostatic head, 
generally beneath an impermeable layer. When this layer 
is penetrated, the water level rises in an uncased borehole. 

Water table, perched. A water table standing above an unsat- 
urated zone. In places an upper, or perched, water table 
is separated from a lower one by a dry zone. 


GUIDE TO MAPPING UNITS 


For a full description of a mapping unit, read both the description of the mapping unit and the description of 
the soil series to which the mapping unit belongs. In referring to a capability unit or a woodland suita- 
bility subclass, read the introduction to the section it is in for general information about its mangement. 


Woodland 
Capability suitability 
Described unit subclass 

Map on ———_——— 
symbol Mapping unit page Symbol Page Symbol 
AdA Allendale loamy sand, 0 to 3 percent slopes---------------------- 6 Il Iw-6 51 30 
ApC Alpena gravelly sandy loam, 0 to 12 percent slopes--------------- 8 VIs-5 54 4f 
AX Angelica loam--~----+----------------- 20-22-25 2-2 oe ee es - ee 9 TIw-1 48 3w 
Be Beaches ------------------------------- ------ ---- +2 --------------- 9 VIIIs-10 54 6s 
Bn Bonduel loam-------------------------~--------------- 2-22 - een 10 IIw-3 49 30 
Bo Bonduel Shallow Variant fine sandy loam-----~-------------------- 10 IVw-5 52 4w 
Bp Bonduel Wet Variant loam----------------------------------------- 11 IIw-3 49 4w 
BrB Boyer loamy sand, 2 to 6 percent slopes-------------------------- 12 IIIs-4 51 30 
BrC Boyer loamy sand, 6 to 12 percent slopes----------~--------------- 12 IIIe-7 50 30 
BrD Boyer loamy sand, 12 to 20 percent slopes---------~--+------------ 12 IVe-7 52 3r 
Ca Carbondale muck-------------------------------------------------- 13 IVw-9 53 3w 
CcB Casco sandy loam, 2 to 6 percent slopes--~------------------------ 14 IIle-3 50 3d 
CcC2 Casco sandy loam, 6 to 12 percent slopes, eroded----------------- 14 IVe-3 52 3d 
Cm Cathro muck---~----~---------------------------------------------- 15 TVw-7 52 3w 
Cp Chippeny muck- --------------------------------------------------- 15 VIIs-10 54 3w 
De Deford loamy fine sand - 16 IVw-5 52 4w 
DuB Duel loamy sand, 1 to 6 percent slopes--------------------------- 16 IVs-3 52 3s 
Dv Duel Variant sandy loam--------------------------------+--------- 17 Ivw-5 52 4w 
EmA Emmet sandy loam, 0 to 2 percent slopes-------------------~------ 18 IIs-1 48 20 
EmB Emmet sandy loam, 2 to 6 percent slopes-------------------------- 18 TIe-2 47 20 
EmC2 Emmet sandy loam, 6 to 12 percent slopes, eroded----------------- 18 IIle-2 50 20 
EmD2 Emmet sandy loam, 12 to 20 percent slopes, eroded---------------- 18 TVe-2 52 er 
EmE Emmet sandy loam, 20 to 35 percent slopes-----~------------------ 18 VIe-2 $3 2r 
Fa Fabius silt loam------------------------------------------------- 20 IIIw-5 $1 30 
Fu Fluvaquents ---~--------------------+---------+-------------------- 20 Vw-14 53 4w 
Gp Gravel pits------------------------------------------------------ 20 NG 1/ -- NG 
KhA Kewaunee silt loam, 0 to 2 percent slopes------------------------ 21 IIs-8 48 2c 
KhB Kewaunee silt loam, 2 to 6 percent slopes--------------------~--- 21 Ile-6 48 2c 
KhC2 Kewaunee silt loam, 6 to 12 percent slopes, eroded--------------- 21 IIle-6 50 2c 
KkD3. Kewaunee soils, 12 to 20 percent slopes, severely eroded--------- 21 VIe-6. 53 2c 
KmB Kiva sandy loam, 2 to 6 percent slopes--------------------------- 22 VIs-S 54 2s 
KmC Kiva sandy loam, 6 to 12 percent slopes-------------------------- 22 Vis-5 54 28 
KoA Kolberg silt loam, 0 to 2 percent slopes------------------------- 23 IIs-2 48 2c 
KoB Kolberg silt loam, 2 to 6 percent slopes------------------------- 23 IIe-2 47 2c 
KoC2 Kolberg silt loam, 6 to 12 percent slopes, eroded---------------- 24 IIIe-2 So 2¢ 
KvB Kolberg Variant loam, 1 to 6 percent slopes---------------------- 24 IIle-3 50 3d 
KvC2 Kolberg Variant loam, 6 to 12 percent slopes, eroded----~-------- 24 IVe-3 52 3d 
LoA  Longrie loam, 0 to 2 percent slopes------------------------------ 25 IIs-1 48 20 
LoB Longrie loam, 2 to 6 percent slopes------------------------+------ 25 IIe-2 47 20 
LoC Longrie loam, 6 to 12 percent slopes----------------------------- 26 Ille-2 50 20 
McA Manawa silt loam, 0 to 3 percent slopes-------------------------- 26 IIw-2 49 20 
MeB Manistee loamy sand, 2 to 6 percent slopes------------------~---- 27 ITIs-3 50 30 
Mk Markey muck------------------------------------------------------ 28 Viw-7 54 3w 
NaB Namur loam, 0 to 6 percent slopes-------------------------------- 28 VIs-5 54 4d 
NaC Namur -loam, 6 to 12 percent slopes------------------------------- 28 VIs-5 54 4d 
Nv Namur Variant loam----------------------------------------------- 29 VIs-5 54 Sw 
OmB Omena sandy loam, 2 to 6 percent slopes-------------------------- 30 IIe-2 47 30 
OmC Omena sandy loam, 6 to 12 percent slopes------------~-+----------- 30 IIle-2 50 30 
OmD Omena sandy loam, 12 to 20 percent slopes------------------------ 30 IVe-2 52 3r 
OvB  Omena Variant sandy loam, 2 to 6 percent slopes------------------ 31 IIw-2 47 20 
0zB Omro silt loam, 2 to 6 percent slopes---------------------------+ 32 Tle-6 48 2c 
Pn Pinconning loamy fine sand---------------------~------------------ 33 II Iw-6 51 4w 
Po Poygan silty clay loam---------------------------2-<---0--------- 33 IIw-1 48 2w 
Ra Rock outcrop----------------------------------------------------- 34 VIIIs-10 54 6s 
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Woodland 
Capability suitability 
Described unit subclass 
Map on 
symbol Mapping unit page Symbol Page Symbol 
Rb Rock outcrop-Namur complex, 6 to 20 percent slopes--------------- 34 VIIIs-10 54 6s and 
4d 
Rn Rondeau muck---------------------- ---+-+-- 22222 nen nnn nn nnn 34 IIlIw-7 51 3w 
RoB Rousseau fine sand, 2 to 6 percent slopes------~------------------ 35 IIIs-3 50 3s 
RoC Rousseau fine sand, 6 to 12 percent slopes----------------------- 35 IIle-7 50 3s 
RpC Rousseau-Shawano fine sand, 2 to 12 percent slopes--------------- 35 VIs-3 53 3s and 
6s 
RpD Rousseau-Shawano fine sands, 12 to 35 percent slopes------------- 36 VIIs-3 54 3s and 
6s 
RrB Rousseau-Deford fine sands, 2 to 6 percent slopes---------------- 36 TVw-5 52 3s and 
4w 
Sa Saprists--------------- 2 en en nn rn nn nn nn nn rn nr nr rn nnn re ne nn nc nn 36 VIIIw-15 54 6w 
SnA Sisson fine sandy loam, 0 to 2 percent slopes---------~---------- 38 1-4 47 lo 
SnB Sisson fine sandy loam, 2 to 8 percent slopes-------------------- 38 Ile-1 47 lo 
SoA  Solona loam, 0 to 3 percent slopes--~----------------------+------ 39 IIw-2 49 20 
Su Suamico muck-----------------------------------------------2----- 40 IVw-7 52 3w 
SvA Summerville loam, 0 to 2 percent slopes-------------0+----------- 41 IIIs-8 $1 3d 
SvB Summerville loam, 2 to 6 percent slopes-------------------~------ 41 IlIe-3 50 3d 
SvC Summerville loam, 6 to 12 percent slopes~------------------------ 41 IVe-3 52 3d 
SvD Summerville loam, 12 to 20 percent slopes------------------------ 41 Vie-3 $3 3d 
Ud Udipsamments--------- ---- 2-22 22 nn nnn nn nn nn nn ne rr ee ne nn ene nnn ne 42 VIIs-9 54 6s 
Uo Udorthents, cobbly------+--------------------------- errr nn nnn rene 42 VIIs-9 54 6s 
Wa Wainola loamy fine sand------------------------------------------ 43 TVw-S $2 30 
YaA Yahara fine sandy loam, 0 to 3 percent slopes-------------------- 43 IIw-4 50 lo 
Yv Yahara Variant silt loam------ weet en we en nn ne nn ee en ene ne 44 IlIw-3 $1 lo 
1/ 


fics ww U.S. GOVERNMENT PRINTING OFFICE: 1978— 228 -602/49 
NG means not grouped. ; 


NRCS Accessibility Statement 


This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing accessibility 
issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance with 
publications that include maps, graphs, or similar forms of information, you may also 
wish to contact our State or local office. You can locate the correct office and phone 
number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual’s income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 


Island 


sHog 
Island 


Plum \) —45°20' 
sland ETROIT ISLAND 


+Pilot 
Island 


Gravel 
Pisiand 


sitters, 
slands be pSpider 
Bay | Island 


Mack 
CHAMBERS ae Horseshoe | 


STRAWBERRY ,o ‘$1204 


ISLANDS! 


2 : 


ISLAND 


Hat 
‘Island 


U. S. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 


RESEARCH DIVISION OF THE COLLEGE OF 
AGRICULTURAL AND LIFE SCIENCES, UNIVERSITY OF WISCONSIN 


GENERAL SOIL MAP 
DOOR COUNTY, WISCONSIN 


Scale 1:316,800 
Oo 1 2 3 4 5Miles 


SOIL LEGEND 


Summerville-Longrie-Omena association: Shallow to deep, well drained, nearly 
level to moderately steep soils that have a sandy loam or loam subsoil over sandy 
loam or fine sandy loam till or dolomite bedrock 


Emmet-Solona-Angelica association: Deep, well drained to poorly drained, nearly 
ks yt i soils that have a loamy sand to silt loam subsoil over sandy loam 
or loam ti 


Rousseau-Kiva-Markey association: Deep, well drained and moderately well 
drained, gently sloping and sloping soils that have a fine sand or sandy loam sub- 
soil over — or sand and gravel outwash, and very poorly drained, nearly level 
organic soils 


Kewaunee-Kolberg-Manawa association: Deep and moderately deep, well drained 
and somewhat poorly drained, nearly level to moderately steep soils that have a 
dominantly silty clay subsoil over silty clay till or dolomite bedrock 


Deford-Y ahara Variant-Carbondale association: Deep, poorly drained, nearly level 
soils that are underlain by fine sand outwash or that have a silt loam subsoil over 
stratified lake sediments, and very poorly drained, nearly level organic soils 


Carbondale-Cathro association: Very poorly drained, nearly level organic soils 
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SOIL LEGEND 


The first capital letter is the initial one of the soil name. The lower case letter that follows separates mapping units 
having names that begin with the same letter except that it does not separate sloping or eroded phases. The second 
Capital letter indicates the class of slope. Symbols without a slope letter are for soils with a slope range of 0 to 2 
percent or they are for miscellaneous areas with a considerable range of slope. A final number of 2 or 3 in the symbol 


SYMBOL 


NAME 


Allendale loamy sand, 0 to 3 percent slopes 
Alpena gravelly sandy loam, 0 to 12 percent slopes 
Angelica loam 


Beaches 

Bonduel loam 

Bonduel Shallow Variant fine sandy loam 
Bondue!l Wet Variant loam 

Boyer loamy sand, 2 to 6 percent slopes 
Boyer loamy sand, 6 to 12 percent slopes 
Boyer loamy sand, 12 to 20 percent slopes 


Carbondale muck 

Casco sandy loam, 2 to 6 percent slopes 

Casco sandy loam, 6 to 12 percent slopes, eroded 
Cathro muck 

Chippeny muck 


Deford loamy fine sand 
Duel loamy sand, | to 6 percent slopes 
Duel Variant sandy loam 


Emmet sandy loam, 0 to 2 percent slopes 

Emmet sandy loam, 2 to 6 percent slopes 

Emmet sandy loam, 6 to 12 percent slopes, eroded 
Emmet sandy loam, 12 to 20 percent slopes, eroded 
Emmet sandy loam, 20 to 35 percent slopes 


Fabius silt loam 
Fluvaquents 


indicates that the soil is eroded or severely eroded respectively. 


SYMBOL 


Gp 


Gravel pits 


Kewaunee silt loam, 0 to 2 percent slopes 
Kewaunee silt loam, 2 to 6 percent slopes 
Kewaunee silt loam, 6 to 12 percent slopes, eroded 
Kewaunee soils, 12 to 20 percent slopes, severely eroded 
Kiva sandy loam, 2 to 6 percent slopes 

Kiva sandy loam, 6 to 12 percent slopes 

Kolberg silt loam, 0 to 2 percent slopes 

Kolberg silt loam, 2 to 6 percent slopes 

Kolberg silt loam, 6 to 12 percent slopes, eroded 
Kolberg Variant loam, 1 to 6 percent slopes 

Kolberg Variant loam, 6 to 12 percent slopes, eroded 


Longrie loam, 0 to 2 percent slopes 
Longrie loam, 2 to 6 percent slopes 
Longrie loam, 6 to 12 percent slopes 


Manawa silt loam, 0 to 3 percent slopes 
Manistee loamy sand, 2 to 6 percent slopes 
Markey muck 


Namur loam, 0 to 6 percent slopes 
Namur loam, 6 to 12 percent slopes 
Namur Variant loam 


Omena sandy loam, 2 to 6 percent slopes 

Omena sandy loam, 6 to 12 percent slopes 
Omena sandy loam, 12 to 20 percent slopes 
Omena Variant sandy loam, 2 to 6 percent slopes 
Omro silt loam, 2 to 6 percent slopes 


SYMBOL 


NAME 


Pinconning loamy fine sand 
Poygan silty clay loam 


Rock outcrop 

Rock outcrop-Namur complex, 6 to 20 percent slopes 
Rondeau muck 

Rousseau fine sand, 2 to 6 percent slopes 

Rousseau fine sand, 6 to 12 percent slopes 
Rousseau-Shawano fine sands, 2 to 12 percent slopes 
Rousseau-Shawano fine sands, 12 to 35 percent slopes 
Rousseau-Deford fine sands, 2 to 6 percent slopes 


Saprists 

Sisson fine sandy loam, 0 to 2 percent slopes 
Sisson fine sandy loam, 2 to 8 percent slopes 
Solona loam, 0 to 3 percent slopes 

Suamico muck 

Summerville loam, 0 to 2 percent slopes 
Summervilie loam, 2 to 6 percent slopes 
Summerville loam, 6 to 12 percent slopes 
Summerville loam, 12 to 20 percent slopes 


Udipsamments 
Udorthents, cobbly 


Wainola loamy fine sand 


Yahara fine sandy loam, 0 to 3 percent slopes 
Yahara Variant silt loam 


CULTURAL FEATURES 


BOUNDARIES 
National, state or province 
County or parish 
Minor civil division 
Reservation (national forest or park, 


state forest or park, 
and large airport) 


Land grant 
Limit of soil survey (label) 
Field sheet matchline & neatline 
AD HOC BOUNDARY (label) 
Small airport, airfield, park, oilfield, 
cemetery, or flood pool 
STATE COORDINATE TICK 
LAND DIVISION CORNERS 
(sections and land grants) 
ROADS 
Divided (median shown 
if scale permits) 
Other roads 
Trail 


ROAD EMBLEMS & DESIGNATIONS 


interstate 


State 
County, farm or ranch 
RAILROAD 
POWER TRANSMISSION LINE 
(normally not shown) 
PIPE LINE 


(normally not shown) 
FENCE 


(normally not shown) 
LEVEES 

Without road 

With road 

With railroad 
DAMS 

Large (to scale) 

Medium or small 
PITS 


Gravel pit 


Mine or quarry 
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MISCELLANEOUS CULTURAL FEATURES 


Farmstead, house . 
(omit in urban areas) 
Church i 
School é 
ndian 
ound 
Indian mound (label) 
Tower 
Located object (label) 10] 
GAS 
Tank (label) . 
Wells, oil or gas a? 
Windmill ¥ 
Kitchen midden ta) 
WATER FEATURES 
DRAINAGE 
pet 
Perennial, double line —_—_——— 
Perennial, single line a 
a 
Intermittent a 
Drainage end ot Te 
Canals or ditches 
Double-line (label) —— 


Drainage and/or irrigation 
LAKES, PONDS AND RESERVOIRS 
Perennial 


Intermittent SSsere 


MISCELLANEOUS WATER FEATURES 


Marsh or swamp + 
Spring o- 
Well, artesian aa 
Well, irrigation aa 
Wet spot v 
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SOIL DELINEATIONS AND SYMBOLS Sy 


ESCARPMENTS 


Bedrock 
(points down slope) 


Other than bedrock 
(points down slope) 
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Ce 
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GULLY nw 
DEPRESSION OR SINK ° 

SOIL SAMPLE SITE © 
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MISCELLANEOUS 


Blowout yv 
Clay spot * 
Gravelly spot oo 
Gumbo, slick or scabby spot (sodic) 2 
Dumps and other similar = 
non soil areas = 
Prominent hill or peak lend: 
oes 
Rock outcrop ¥ 
(includes sandstone and shale) 
Saline spot + 
Sandy spot ae 
Severely eroded spot = 
Slide or slip (tips point upslope) > 
Stony spot, very stony spot 0 ® 
Shale spot =< 
Cut and fill land Boa 
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